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A B S T R A C T

Background

The proportion of total healthcare expenditures spent on drugs has continued to grow in countries of all income categories. Policy-makers
are under pressure to control pharmaceutical expenditures without adversely a%ecting quality of care. Financial incentives seeking to
influence prescribers' behaviour include budgetary arrangements at primary care and hospital settings (pharmaceutical budget caps
or targets), financial rewards for target behaviours or outcomes (pay for performance interventions) and reduced benefit margin for
prescribers based on medicine sales and prescriptions (pharmaceutical reimbursement rate reduction policies). This is the first update of
the original version of this review.

Objectives

To determine the e%ects of pharmaceutical policies using financial incentives to influence prescribers' practices on drug use, healthcare
utilisation, health outcomes and costs (expenditures).

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (searched 29/01/2015); MEDLINE, Ovid SP (searched
29/01/2015); EMBASE, Ovid SP (searched 29/01/2015); International Network for Rational Use of Drugs (INRUD) Bibliography (searched
29/01/2015); National Health Service (NHS) Economic Evaluation Database (searched 29/01/2015); EconLit - ProQuest (searched
02/02/2015); and Science Citation Index and Social Sciences Citation Index, Institute for Scientific Information (ISI) Web of Knowledge
(citation search for included studies searched 10/02/2015). We screened the reference lists of relevant reports and contacted study authors
and organisations to identify additional studies.

Selection criteria

We included policies that intend to a%ect prescribing by means of financial incentives for prescribers. Included in this category are
pharmaceutical budget caps or targets, pay for performance and drug reimbursement rate reductions and other financial policies, if they
were specifically targeted at prescribing or drug utilisation. Policies in this review were defined as laws, rules, regulations and financial
and administrative orders made or implemented by payers such as national or local governments, non-government organisations, private
or social insurers and insurance-like organisations. One of the following outcomes had to be reported: drug use, healthcare utilisation,
health outcomes or costs. The study had to be a randomised or non-randomised trial, an interrupted time series (ITS) analysis, a repeated
measures study or a controlled before-aMer (CBA) study.

Pharmaceutical policies: e�ects of financial incentives for prescribers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

1

mailto:arashidian@tums.ac.ir
mailto:arash.rashidian@gmail.com
https://doi.org/10.1002%2F14651858.CD006731.pub2


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Data collection and analysis

At least two review authors independently assessed eligibility for inclusion of studies and risks of bias using Cochrane E%ective Practice
and Organisation of Care (EPOC) criteria and extracted data from the included studies. For CBA studies, we reported relative e%ects (e.g.
adjusted relative change). The review team re-analysed all ITS results. When possible, the review team also re-analysed CBA data as ITS
data.

Main results

Eighteen evaluations (six new studies) of pharmaceutical policies from six high-income countries met our inclusion criteria. Fourteen
studies evaluated pharmaceutical budget policies in the UK (nine studies), two in Germany and Ireland and one each in Sweden and
Taiwan. Three studies assessed pay for performance policies in the UK (two) and the Netherlands (one). One study from Taiwan assessed a
reimbursement rate reduction policy. ITS analyses had some limitations. All CBA studies had serious limitations. No study from low-income
or middle-income countries met the inclusion criteria.

Pharmaceutical budgets may lead to a modest reduction in drug use (median relative change -2.8%; low-certainty evidence). We are
uncertain of the e%ects of the policy on drug costs or healthcare utilisation, as the certainty of such evidence has been assessed as very
low. E%ects of this policy on health outcomes were not reported. E%ects of pay for performance policies on drug use and health outcomes
are uncertain, as the certainty of such evidence has been assessed as very low. E%ects of this policy on drug costs and healthcare utilisation
have not been measured. E%ects of the reimbursement rate reduction policy on drug use and drug costs are uncertain, as the certainty
of such evidence has been assessed as very low. No included study assessed the e%ects of this policy on healthcare utilisation or health
outcomes. Administration costs of the policies were not reported in any of the included studies.

Authors' conclusions

Although financial incentives are considered an important element in strategies to change prescribing patterns, limited evidence of
their e%ects can be found. E%ects of policies, including pay for performance policies, in improving quality of care and health outcomes
remain uncertain. Because pharmaceutical policies have uncertain e%ects, and because they might cause harm as well as benefit, proper
evaluation of these policies is needed. Future studies should consider the impact of these policies on health outcomes, drug use and overall
healthcare expenditures, as well as on drug expenditures.

P L A I N   L A N G U A G E   S U M M A R Y

The e�ects of financial incentives for prescribers

This review is the first update of the Cochrane review of the e%ects of di%erent financial policies seeking to influence prescriber behaviour.
Researchers at The Cochrane Collaboration searched for all studies that could answer this question and found 18 studies. Their findings
are summarised below.

What are financial incentives for prescribers?

Large amounts of healthcare funds are spent on medicines, and these amounts are increasing. Increased spending on medicines could
mean less money for other healthcare or non-healthcare services. Health insurers and policy-makers are therefore looking for ways to
ensure better use of medicines and to control the costs of medicines while still ensuring that patients get the medicines they need.

One way to try to control medicine spending is to influence the people who prescribe medicines, for instance, through financial incentives.
One way of doing this involves introducing a budget cap or a budget target. Here, doctors and healthcare organisations are given a budget
and the responsibility of staying within this budget. Another approach is to enforce a pay for performance policy, whereby doctors or their
organisations are financially rewarded or punished for their prescribing behaviour. A third approach is to apply a reimbursement rate
policy. Here, the amount of money doctors are reimbursed for medicine prescriptions is reduced, making the prescription of medicines
less financially attractive to doctors.

These policies may lead doctors to prescribe fewer or cheaper medicines. This may reduce the use of unnecessary medicines but may also
lead to poorer health outcomes.

What happens when financial incentives for prescribers are introduced?

Pharmaceutical budget caps or targets:

- This policy may lead to a modest reduction in overall drug use per patient (low-certainty evidence).

- We are uncertain of the e%ects of this policy on drug costs or on healthcare utilisation, as the certainty of the evidence has been assessed
as very low.

- The e%ects of this policy on health outcomes have not been measured.

Pharmaceutical policies: e�ects of financial incentives for prescribers (Review)
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Pay for performance policies:

- We are uncertain of the e%ects of these policies on drug use or health outcomes, as the certainty of the evidence has been assessed as
very low.

- The e%ects of this policy on drug costs or on healthcare utilisation have not been measured.

Reimbursement rate policies:

- We are uncertain about the e%ects of reimbursement rate policies because the quality of the evidence has been assessed as very low.

How up-to-date is this review?

The review authors searched for studies that had been published up to January 2015.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Summary of findings: drug budget policies

People: Physicians/General practitioners/Patients

Settings (interventions): Germany (collective drug budget "spending caps"), Ireland (Indicative Drug Target Savings Scheme), Sweden (fixed pharmaceutical budget), Tai-
wan (National Health Insurance Drug Budget Programme), UK (fund-holding)

Designs: ITS and CITS

Comparison: no prescribing policies

Outcomes

12-month follow-up

Impacts - relative
changes,

Median

(range)a

Number of

studies (compar-
isons)

Settings Certainty of the

evidenceb

(GRADE)c

Comments

Drug use (item per patient or
prescription)

-2.8%
(-28.9 to 1.5)

6 (14) Germany, Ireland,

Taiwand, UK

Low It is possible that the intervention results
in modest improvements (reductions in
items per patient). Findings were relative-
ly consistent in different countries despite
differences between interventions

Drug use (generic percentage) 15%
(-43.7 to 190.5)

2 (6) UK Very low  

Costs per item -25.6%

(-49.2 to 0.6)

3 (6) Ireland, UK Very low  

Costs per patient or prescrip-
tion

-2.5%

(-79.7 to 66.8)

4 (11) Taiwand, UK Very low  

Total costs -38.9%

(-69.6 to -1.8)

2 (4) Ireland, UK Very low Although the findings from 2 countries are
consistent, both studies suffer from too
few data points

Healthcare utilisation (referral
to outpatient specialists)

-1.1%

(-15.4 to 13.2)

2 (2) Germany Very low  

Health outcomes - 0 - - -
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aNote: Presented results are medians (ranges) of results of individual studies; no meta-analyses were performed.

bAll included ITS studies suffer from too few data points.

cGRADE Working Group grades of evidence.

High: It is very likely that the effect will be close to what was found in the research.

Moderate: It is likely that the effect will be close to what was found in the research, but it may be substantially different.

Low: It is likely that the effect will be substantially different from what was found in the research, but the research provides an indication of what might be expected.

Very low: The anticipated effect is very uncertain, and the research does not provide a reliable indication of what might be expected.

dFrom Taiwan, only 1 estimate was used in calculating the median, as 2 available estimates were based on 1 intervention assessed in the study.

CITS: controlled interrupted time series; ITS: interrupted time series.
 
 

Summary of findings 2.   Summary of findings: pay for performance policies

People: Physicians/General practitioners/Patients

Settings (interventions): UK (pay for performance)

Designs: ITS and CITS

Comparison: no prescribing policies

Outcomes

12-month follow-up

Impacts - relative
changes

Number of

studies (compar-
isons)

Setting Certainty of the
evidence

(GRADE)a

Comments

Drug use Range 2.5 to 2.6 1 (2) UK Very low Some negative impact was reported on non-in-
centivised non-prescribing outcomes

Costs - 0 - -  

Healthcare utilisation - 0 - -  

Health outcomes Mean -1.49% (95% CI
-6.32 to 3.34)

1 (1) UK Very low 1 comparison (percentage of patients with con-
trolled blood pressure) from 1 setting

aGRADE Working Group grades of evidence.
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High: It is very likely that the effect will be close to what was found in the research.

Moderate: It is likely that the effect will be close to what was found in the research, but it may be substantially different.

Low: It is likely that the effect will be substantially different from what was found in the research, but the research provides an indication of what might be expected.

Very low: The anticipated effect is very uncertain, and the research does not provide a reliable indication of what might be expected.
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B A C K G R O U N D

This is the first update of the original review (Sturm 2007).

Description of the condition

The proportion of total healthcare expenditures spent on drugs
has continued to grow in numerous countries over past decades
(Reinhardt 2002; Granlund 2006; Okunade 2006; Martens 2007), and
it has increased about 50% from 1995 to 2006 (Lu 2011). For instance
in the UK and Spain, drug costs in primary care consumed over
50% of total primary care expenditures (Bradlow 1993; Antonanzas
2003). Although the growth rate has slowed in recent years,
growth in pharmaceutical expenditures continues at a considerably
faster rate than the general economy (Doloresco 2011). Middle-
income countries have observed a faster pace of pharmaceutical
expenditure growth than low- or high-income countries (Lu 2011).
This is particularly the case for the high-growth pharmaceutical
markets of 17 low- and middle-income 'pharmerging' countries
as defined by IMS Health (Campbell 2013) and a few others not
covered by IMS analyses.

In many low- and middle-income countries, prescribing costs
represent a major portion of total healthcare expenditures (Lu
2011). In low- and lower-middle-income countries, an even bigger
proportion of the total health expenditures is spent on medicines
(on average about 27% to 30% of total health expenditures),
and a%ordability barriers hinder access to medicines, as many
households are not supported by reliable financial mechanisms
to secure such access (Steinbrook 2007; Lu 2011). Recent studies
in di%erent regions of the world have highlighted important
concerns about access to and use of medicines in low- and
middle-income countries (Bigdeli 2013; Zaidi 2013; Sarayani 2014),
and limited research evidence is available to guide the decisions
of policy-makers (Rashidian 2013; Emmerick 2013). It has been
demonstrated that evidence on financing and health systems-
related decisions in low- and middle-income countries is meagre
(Rashidian 2013).

Thus, policy-makers are under pressure to control pharmaceutical
expenditures without adversely a%ecting the quality of care.
Unexplained variations in prescribing between individual
physicians, di%erences among settings and countries (Sturm 2005)
and the fact that evidence and prescribing recommendations
reflected in clinical practice guidelines oMen are not adequately
put into practice (Feely 1999; Rashidian 2008) are reasons for
implementing regulatory measures, including financial policies,
targeted at prescribers to improve the quality of prescribing.
Policy-makers’ need for evidence continues to grow, but rigorous
evaluations of regulatory measures are sparse.

Description of the intervention

Financial incentives for influencing prescribers' behaviour can be
categorised into the following groups: budgetary arrangements
at primary care and hospital settings (pharmaceutical budget
caps or targets), financial rewards for target behaviours or
outcomes (pay for performance interventions) and reduced benefit
margins for prescribers based on medicine sales and prescriptions
(pharmaceutical reimbursement rate reduction policies).

Budgetary arrangements for pharmaceuticals may be included
in global budget decisions, whereby a proportion of a global
budget is earmarked for prescribing pharmaceuticals, or they may

be enacted as stand-alone budgetary decisions for prescribing.
For example, in the UK, a Primary Care Trust was "responsible
for setting a prescribing budget against each practice" within
its catchment area, and in Taiwan, global budgets were used
to influence prescribers' behaviour in hospitals (Chou 2010).
Financial rewards or incentives for target behaviours and outcomes
constitute another type of financial incentive that is used with
increasing frequency around the world (Giu%rida 2000; Rosenthal
2006; Rowe 2006; Trude 2006). Other interventions, including
interventions that target the margin of benefit from medicine sales
for dispensing physicians, may impact prescribing behaviours. For
example, in 2004, Medicare changed the way it pays for injectable
medicines administered in the o%ice, to reduce physicians' margins
of financial benefit derived from certain prescriptions (Painter
2005).

Other monetary regulations, such as remuneration for physicians,
can also influence prescribing. However, these do not specifically
target prescribing and generally are not considered pharmaceutical
policies. Restriction of reimbursement for patients might also
a%ect prescribing by physicians (Austvoll-Dahlgren 2008), as might
other pharmaceutical policies such as reference pricing. These
policies are not intended as financial incentives for prescribers and
are covered in other systematic reviews (Aaserud 2006a; Acosta
2014). Pharmaceutical policies that use financial incentives for
prescribers, which are included in this review, are therefore limited
to the three categories of interventions explained below.

How the intervention might work

Pharmaceutical budget caps or targets

Budgets are funds allocated by payers to an individual physician
or a group of physicians, thereby giving physicians financial
responsibility for management of their own budget (Wilton 1998).
Budgets therefore encourage economic behaviours and o%er
incentives for savings. Drug budgets in particular seek to decrease
prescribing costs. Budgets vary with respect to the level at which
they are set (individual practice or collective budgets), the range
of services covered and the intensity of the incentives (rewards or
risks).

In general, individual providers or institutions or physician
representatives and the payer negotiate a budget, depending on
whether the budget is prepared on a practice, group or regional/
national level. Payers are represented by a (regional) health
authority (e.g. in the UK and Ireland), a social health insurance
scheme (e.g. in Germany) or a managed care organisation (e.g.
in the USA). Budgets usually are based on previous spending,
adjusted to patient mix or a defined target (e.g. average spending
on comparable practices; reduction in overall health care spending,
as in Italy). Most budgetary interventions were introduced in the
early to mid 1990s and have been adapted or abolished over
time. Budgets provide incentives to prescribe fewer and less
expensive drugs. Physicians can modify drug volume by changing
the dosage or duration of treatment. Costs per item can be limited
by increasing the use of generics or other less expensive drugs with
equivalent e%ects. Theoretically this approach can slow the uptake
of expensive new drugs with marginal benefits.

The intensity of the incentive is modified by several factors, such
as the magnitude of the financial risk involved. Incentives can take
the form of potential fines (Germany, France) (Mossialos 2005),

Pharmaceutical policies: e�ects of financial incentives for prescribers (Review)
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savings to be used for improvement of medical services as in the
UK (Coulter 1993) or Ireland (Walley 2000) or salary bonuses as in
Spain or the USA (Antonanzas 2003; Conrad 2004). Incentives seems
to be more direct and stronger if applied at an individual level rather
than at a group level. Also the e%ect of incentives may depend
on how much the budget level (target) is adapted to provider-
specific circumstances. For instance, in the UK high-cost patients
and in Germany specific drug classes are exempt (Wilton 1998).
The amount, type and timing of prescribing information available
to budget holders are important for enabling prescribers to react
(Schreyögg 2005). Lack of useful information can be an impediment
to e%ective contracting (Wilton 1998). Low perceived financial risk
will decrease the strength of the incentive and will vary according
to the likelihood that fines are actually executed or whether the
results are derived through personal behaviour versus behaviours
of a whole group.

Pay for performance interventions

Quality-based payment systems may take a variety of forms. Most
oMen they are directed at all physician services - not just at
prescribing. Targets for these policies include administrative goals,
waiting time, patient satisfaction and diagnostic and treatment
goals. Prescribing policies include pay for performance and the
potential for bonuses or penalties to encourage improvement in
prescribing. On the basis of set performance standards, physicians
are rewarded or punished for their prescribing (McNamara 2005).
Interventions vary greatly in terms of implementation approaches,
magnitude of the 'incentives' (e.g. from 2% to 25% of physician total
earnings) and whether accompanying interventions are included
(O'Malley 2006; Chung 2010a; Serumaga 2011). Pay for performance
interventions can include prescribing targets as part of a wider
set of performance objectives (e.g. in the UK general practice
(Serumaga 2011) and in the Iran rural family physician programme
(Takian 2011)) or can be focused on prescribing targets only (Chung
2010a).

Pharmaceutical reimbursement rate reduction

In certain countries (e.g. in East Asia), physicians can directly
benefit from prescribing medicines. This is the case when the
physician can purchase medicines from wholesalers, prescribe
and dispense medicines for patients and then charge payers a
higher price (Chu 2008). This practice has been reported in other
countries as well, for example, among oncologists in the USA,
where 'chemotherapy concessions' were applied (Chu 2008; Chang
2009). Oncologists could profit from prescribing medicines used
to treat patients covered under Medicaid. In Taiwan, hospitals
have traditionally benefited from using medicines they bought at a
lower price from pharmaceutical companies and wholesalers. The
tendency has been to transfer part of this benefit to the physicians
who contributed to the hospitals' earnings, hence providing
a direct financial incentive for overprescribing of medicines
with the potential for increasing physician earnings (Chu 2008).
Pharmaceutical reimbursement rate reduction policies involve
reducing reimbursement rates for physicians, hence reducing the
financial benefit they derive from prescribing medicines.

Why it is important to do this review

This review is part of a series of Cochrane reviews of pharmaceutical
policies, undertaken to investigate the e%ects of di%erent
categories of pharmaceutical policies on drug and healthcare
utilisation, costs and health outcomes. This review focuses on

financial policies targeted at prescribers. It updates a previous
Cochrane review (Sturm 2007). The conduct of this update was
supported by the World Health Organization (WHO) Alliance
for Health Policy and Systems Research. The previous version
of this Cochrane review included 13 studies of limited quality
originating from three high-income European countries (the UK,
Ireland and Germany). No other studies published at that time
met the inclusion criteria. Despite limitations, existing evidence
suggested that appropriately designed financial incentives may
have a positive influence on prescribers' behaviour.

Previously published reviews have focused on individual financial
policies, such as fund-holding and the indicative prescribing
scheme in the UK and Ireland (Coulter 1995; Walley 1995; Gri%in
1996; Harrison 1996; Schwartz 1996; Gosden 1997; Smith 1998;
Garrison 2003) and have included broad reviews of pharmaceutical
policies (Soumerai 1993; Bloor 1996; Narine 1997; Armour 2001;
Ess 2003; Maynard 2003; Mossialos 2004; Lu 2008; Ostini 2009)
and financial incentives (Flodgren 2012). Most of these reviews
are not systematic reviews of evidence. Other identified reviews
focusing on e%ects of various financial incentives on general
medical practice only occasionally have addressed prescribing or
reported drug-related outcomes (Chaix-Couturier 2000). Reviews
investigating the e%ects of di%erent remuneration systems for
physicians (Bloor 1996; Gosden 1997; Chaix-Couturier 2000;
Giu%rida 2000; Gosden 2001; Maynard 2003) included only one
study out of a total of 25 that reported e%ects on drug
utilisation or related costs (excluding immunisation) for renewal
of prescriptions. Pay for performance interventions are a relatively
new approach, and evaluations are scarce (Giu%rida 2000; Roland
2004; Rosenthal 2004; McNamara 2005; Witter 2012). Although in
some countries physicians have gained financial benefits for years
from prescribing certain medicines, the impact of reimbursement
rate reduction policies on prescribing has not been assessed in
previous reviews of pharmaceutical policies.

In recent years, financial incentives have been used more
frequently to a%ect prescriber behaviour, including prescribers
in low- and middle-income countries. More robust evaluation
studies have assessed such interventions in high-income countries.
This updated review is intended to improve our understanding
of interventions and their wanted (and potentially unwanted)
consequences. The aims of this review are to support informed
decisions about pharmaceutical policies and to guide future
evaluations by presenting an up-to-date, comprehensive summary
of what is known from well-designed research about the e%ects
on drug use, healthcare utilisation, health outcomes and cost
(expenditures) of financial incentives targeted at prescribing.

O B J E C T I V E S

To determine the e%ects of pharmaceutical policies using financial
incentives to influence prescribers' practices on drug use,
healthcare utilisation, health outcomes and costs (expenditures).

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs), non-randomised controlled
trials (NRCTs), repeated -measures (RM) studies, interrupted time
series (ITS) analyses and controlled before-aMer (CBA) studies.

Pharmaceutical policies: e�ects of financial incentives for prescribers (Review)
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We used the Cochrane E%ective Practice and Organisation of Care
(EPOC) definition of RCT, NRCT, CBA and ITS studies (EPOC 2013a).
An ITS study is defined as follows: “The study must have a clearly
defined time of intervention and must have at least three data
points before and three data points aMer the intervention.” We also
considered designs that include a control ITS group. Controlled
ITS (CITS) designs are conceptually similar to CBA designs, but the
addition of multiple time points before and aMer the intervention
decreases the likelihood of secular change bias.

Types of participants

Healthcare consumers and providers within a large jurisdiction
or system of care. Jurisdictions could be regional, national
or international. Studies within organisations, such as health
maintenance organisations, were included if the organisation was
multi-sited and served a wide population.

Types of interventions

Prescribing policies (financial incentives): policies that intend to
a%ect prescribing by means of financial incentives for prescribers.
Included in this category are pharmaceutical budget caps or
targets, pay for performance and drug reimbursement rate
reductions and other financial policies specifically targeted at
prescribing or drug utilisation.

Policies in this review are defined as laws, rules, regulations
and financial and administrative orders made or implemented by
payers such as national or local governments, non-government
organisations, private or social insurers and insurance-like
organisations.

Types of outcome measures

To be included, a study had to use an objective measure from at
least one of the following outcome categories.

Primary outcomes

• Drug use (prescribed, dispensed or actually used).

• Health outcomes.

Secondary outcomes

• Drug costs.

• Healthcare utilisation.

• Other healthcare costs and policy administration costs.

We used Grades of Recommendation, Assessment, Development
and Evaluation (GRADE) worksheets in preparing 'Summary of
findings' tables to identify the list of all reported relevant outcomes
(within the above four categories of outcomes) (EPOC 2013b). Three
review authors (A-HO, YV and AR) independently assessed the
relative importance of each outcome for inclusion in the 'Summary
of findings' tables.

Search methods for identification of studies

Electronic searches

We searched the following databases with no language restrictions
(Table 1).

• The Cochrane Central Register of Controlled Trials (CENTRAL)
(2014, Issue 12) (including the Cochrane E%ective Practice

and Organisation of Care (EPOC) Group Specialised Register)
(searched 29/01/2015).

• MEDLINE In-Process & Other Non-Indexed Citations, MEDLINE
Daily, MEDLINE and Ovid, OLDMEDLINE, 1946 to present, Ovid SP
(searched 29/01/2015).

• EMBASE, 1980 to 2015 Week 4, Ovid SP (searched 29/01/2015).

• International Network for Rational Use of Drugs (INRUD)
Bibliography (searched 29/01/2015).

• National Health Service (NHS) Economic Evaluation Database
(2014, Issue 4) (searched 29/01/2015).

• EconLit, 1969 to present, ProQuest (searched 02/02/2015).

See Appendix 1 for all search strategies run in 2015. Search
strategies for the previous version of this review (Sturm 2007) can
be found in Appendix 2.

Searching other resources

We also did the following.

• Conducted cited reference searches for all included studies
in Science Citation Index 1975 to present and Social
Sciences Citation Index 1975 to present, Institute for Scientific
Information (ISI) Web of Knowledge (searched 10/02/2015).

• Screened the reference lists of all relevant reports that we
retrieved.

• Contacted authors of relevant papers, relevant organisations
and authors of discussion lists to identify additional studies,
including unpublished and ongoing studies.

Data collection and analysis

Selection of studies

Two review authors independently reviewed all search results,
abstracts and reference lists of relevant reports. The full text of
potentially relevant reports was retrieved, and two review authors
independently assessed the relevance of those studies and the
limitations of included studies. One author (A-HO, YV or HS)
extracted data from the included studies in collaboration with one
other review author. For all steps in the above process, we resolved
disagreements by discussion, if necessary including another review
author (AR or ADO).

Data extraction and management

We extracted the following information for each included study:

• First author, year of publication, language of publication and
study title.

• Study design (randomised trial, non-randomised trial, repeated-
measures study, interrupted time series, controlled before-
aMer).

• Study setting (country, key features of the healthcare system,
concurrent pharmaceutical policies).

• Characteristics of policies and interventions.

• Study duration and period (preintervention, intervention,
postintervention).

• Characteristics of study participants (consumers, physicians,
practices, hospitals, etc.).

• Main outcome measures.

• Results for main outcome measures.

Pharmaceutical policies: e�ects of financial incentives for prescribers (Review)
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• Sources of data and data collection approaches (routine data,
databases, surveys, etc.).

• Analytical methods and sample sizes.

We attempted to identify important factors that might be taken
into consideration by anyone contemplating implementing any of
the policy alternatives, including possible trade-o%s (of expected
benefits vs harms and costs), di%erent e%ects of varying policy
conditions and background situations, short-term versus long-
term e%ects, limitations of available evidence and other important
factors that might a%ect the translation of available evidence
into practice in specific settings. When included studies did not
provide detailed information about the implemented policy and
interventions, we noted further details of the intervention from
excluded studies or from other published literature that gave a
more detailed account of the policies and interventions.

Assessment of risk of bias in included studies

At least two review authors (from AR, A-HO, YV) assessed risk of bias
for included studies. We accepted risk of bias assessments of the
studies included in the previous version of this review (Sturm 2007).
Risk of bias assessments followed the approaches recommended
by the EPOC Review Group (GRADE 2004; EPOC 2015; Ramsay 2003)
(Appendix 3). Since the time of publication of the previous version
of this review, two new criteria had been added to the EPOC risk
of bias assessment criteria. Hence two review authors (AR, A-HO)
assessed all previously included studies, and resulting judgements
were added to the tables. We recorded potential sources of bias in
the included studies and expounded the implication of those biases
for reported outcomes.

Assessment of heterogeneity

We noted substantial di%erences between policies and
interventions and the settings of included studies. Even for
interventions within a similar category (e.g. budget caps, pay
for performance), we observed that the specifications of policies
and interventions had major di%erences, as did measured
outcomes. We discerned substantial di%erences in health system
characteristics (e.g. financing mechanisms) that could influence the
e%ects of policies and interventions. Therefore, we did not calculate
average e%ects across studies and did not assess statistical
heterogeneity.

Data synthesis

We followed the recommendations of EPOC regarding reanalyses of
individual studies and data synthesis. For CBA studies, we reported
relative e%ects. For continuous variables, we reported, when
possible, the relative change, adjusted for baseline di%erences, in
outcome measures. For this, we calculated absolute di%erence-
in-di%erences, which we adjusted for the postintervention level
in the control group, that is, [(the absolute postintervention
di%erence between intervention and control groups - the absolute
preintervention di%erence between intervention and control
groups)/the postintervention level in control groups].

We considered CBA studies for CITS or ITS analyses if adequate
data were presented in the paper. If such analyses were conducted,
we presented the results as CITS analyses. For CITS, we assessed
the time series part of the studies independently from the control
part, using the above described criteria for ITS. We assessed the
control series part of the study using the CBA criteria above. If the

control part had serious limitations, we did not include the study
but classified it as an ITS; otherwise we used the control data as a
control in the review.

The preferred analysis method for ITS studies was a regression
analysis with time trends before and aMer the intervention, which
adjusted for autocorrelation and periodic changes, or ARIMA
analysis. We agreed that the results of outcomes should be
presented as changes along two dimensions: change in level
and change in slope. Change in level is the immediate e%ect
of the policy and is measured as the di%erence between fitted
values for the first postintervention data point (one month aMer
the intervention) minus the predicted outcome one month aMer
the intervention based on the preintervention slope only. We
calculated the relative change in level by dividing the change in
level by the predicted outcome one month aMer the intervention
based on the preintervention slope only, and then multiplying by
100%.

Change in slope is the change in the trend from preintervention
to postintervention that reflects the "long"-term e%ect of the
intervention. As interpretation of change in slope could be di%icult,
we chose to calculate and present long-term e%ects and relative
immediate e%ects in a similar way. We presented the e%ects aMer
half a year by determining the di%erence between the fitted value
for the sixth month postintervention data point (half a year aMer
the intervention) and the predicted outcome six months aMer the
intervention based on the preintervention slope only, and then
dividing by the predicted outcome six months aMer the intervention
based on the preintervention slope only, and multiplying by 100%.
We measured the e%ects aMer one year and aMer two years in a
similar way.

Given that policy changes are oMen announced some months
before o%icial implementation, a transition phase is oMen defined
as the six months aMer the o%icial announcement. If applied, all
results excluded data from the transition phase. However, if studies
provided only a few data points, if the data itself did not suggest a
transition phase and, most important, if study authors did not state
a transition phase, we did not apply it. Transition phase was used
in two studies included in this review (Harris 1996; Doran 2011).

If papers with ITS design did not provide appropriate analysis or
reporting of results, but presented the data points in a scannable
graph or in a table, we reanalysed the data using methods
described in EPOC 2013c. The following segmented time series
regression model was specified: Y(t) = B0 + B1*Pre-slope + B2*Post-
slope + B3*intervention + e(t) where Y(t) is the outcome in month
t. Pre-slope is a continuous variable indicating time from the start
of the study to the last point in the preintervention phase and
coded constant thereaMer. Post-slope is coded 0 up to and including
the first point post intervention and is coded sequentially from 1
thereaMer. Intervention is coded 0 for preintervention time points
and 1 for postintervention time points. In this model, B1 estimates
the slope of the preintervention data, B2 estimates the slope of
the postintervention data and B3 estimates the change in level of
outcome as the di%erence between the estimated first point post
intervention and the extrapolated first point post intervention if
the preintervention line was continued into the postintervention
phase. The di%erence in slope is calculated by B2 - B1. The error
term e(t) was assumed to be first order autoregressive. For CITS
studies, we have presented di%erences between relative changes
in the intervention and control groups. We calculated confidence
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intervals (95%) for all e%ect measures. If possible, we calculated the
e%ects at three, six, nine, 12 and 24 months aMer the intervention.

As in the previous version of the review (Sturm 2007), we did not
conduct a meta-analysis, as this was not deemed appropriate.
We conducted a structured analysis and presented the findings
for each policy. We calculated median e%ects across policies for
similar outcomes when more than two ITS or CITS comparisons
were available, and we reported these in the 'Summary of findings'
tables. The structured analysis and 'Summary of findings' tables
focus mainly on outcomes at 12 months aMer the intervention.

We used GRADE worksheets to assess the certainty of evidence
across studies for each selected outcome. We populated the
worksheet for each selected outcome to document study designs
of included primary studies; risks of bias of the primary studies;
inconsistency, indirectness and imprecision in the findings; and
other factors that might influence risks of bias across the included
studies for each outcome.We assessed the certainty of evidence for
each outcome as high, moderate, low or very low in keeping with
GRADE recommendations (EPOC 2013d).

Subgroup analysis and investigation of heterogeneity

We prepared tables for each subcategory of policy interventions
and included the following information: study identification,

characteristics of the intervention, results of drug use, healthcare
utilisation, health outcomes and costs. These tables form the
basis for the structured synthesis that we conducted. In Table 2,
we described potential mechanisms through which the policies
were intended to a%ect drug use and costs, and we postulated
mechanisms for other e%ects, both intended and unintended. In
addition, in Table 3 we briefly listed and described other important
policy options for which we included no evaluations.

R E S U L T S

Description of studies

Results of the search

The search in 2015 yielded 8388 records. We excluded 7191 records
upon review of the titles. We screened the remaining 1197 records
by reviewing abstracts, assessed 56 full-text papers and included
six studies. Thirteen studies were previously included (Sturm 2007),
one of which was excluded for this update because outcomes were
irrelevant. Studies included in the review now total 18. See Figure
1 for additional details.
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Figure 1.   Study flow diagram.

 
Included studies

In total, we included 18 studies in this review, consisting of
studies on pharmaceutical budget, pay for performance and

drug reimbursement rate reduction policies. Thirteen studies (16
papers) had been included in the previous version of the review
(Sturm 2005), of which one study was excluded from the current
review. We excluded the Kammerling 1996 study, as it did not
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include specific prescribing outcome measures, and because it was
di%icult to argue that changes in reported outcomes were the result
of financial incentives for prescribing.

Nine included studies assessed the e%ects of British fund-holding
(Burr 1992; Bradlow 1993; Wilson 1995; Harris 1996; Baines 1997c;
Corney 1997; Ra%erty 1997; Whynes 1997; Wilson 1999), one study
analysed the e%ects of the indicative prescribing scheme in Ireland
(Walley 2000) and two studies reported on drug expenditure
budgets in Germany (Guether 1995; Schö%ski 1997). Three studies
were reported in more than one paper (Bradlow 1993; Wilson
1995; Schö%ski 1997). The update resulted in the inclusion of six
additional studies. Three studies assessed pay for performance
and target payments in the UK and the Netherlands (Martens
2007; Doran 2011; Serumaga 2011), two studies assessed di%erent
forms of pharmaceutical budgets in Sweden and Taiwan (Granlund
2006; Chou 2008) and one study assessed the e%ects of changing
providers' benefit margin for dispensing of medicines in Taiwan
(Chu 2008). None of the included studies were RCTs, CCTs or RM
studies. We included three CITS analyses (Wilson 1995; Harris 1996;
Ra%erty 1997), six ITS studies (Guether 1995; Schö%ski 1997; Walley
2000; Chou 2008; Doran 2011; Serumaga 2011) and nine CBA studies
(Burr 1992; Bradlow 1993; Baines 1997c; Corney 1997; Whynes
1997; Wilson 1999; Granlund 2006; Martens 2007; Chu 2008; ). See
Characteristics of included studies table for further details.

Excluded studies

The Characteristics of excluded studies table provides reasons for
exclusion of studies for which it is plausible to expect that a reader
would question why the study was not included. The main reason
for excluding these studies was the study design (37 studies), for
example, lack of a control group (in a before-aMer study). Other
reasons for exclusion include an intervention that did not provide
financial incentives for prescribers (13 studies), confounding (five
studies), lack of reporting of a relevant outcome (four studies), lack
of reporting of a primary study (three studies) and insu%icient data
(two studies).

Risk of bias in included studies

See Characteristics of included studies, Table 4, Table 5, Appendix
3, Appendix 4 and Appendix 5.

We assessed all CBA studies as having serious limitations due
to marked di%erences between experimental and control groups
(selection bias). More important, it must be noted that for CBA
studies that assessed the British fund-holding policy, intervention
group members had voluntarily joined the policy. We assessed
three studies (Wilson 1995; Harris 1996; Ra%erty 1997) as having
some limitations, as they were CBA studies that had been
reanalysed as CITS studies.

One ITS study assessed a pharmaceutical budget policy in Ireland
(Walley 2000). We rated the quality as having some limitations.
We included two ITS studies that evaluated German drug budgets.
Drug volume was assessed by one (Guether 1995), and referrals
by two (Guether 1995; Schö%ski 1997). These findings had some
limitations, as data were presented quarterly rather than monthly,
time series included too few data points (Guether 1995) or
limitations were the result of incomplete data (Schö%ski 1997).
In Guether 1995, data were reported with a "quasi control
group" (prescriptions for privately insured patients not subject to
budgets as opposed to socially insured), but investigators found

the groups to be too di%erent to be used as reliable comparators;
therefore only ITS data of the intervention group were used in
the analysis. Two ITS studies assessed the pay for performance
policy in the UK (Doran 2011; Serumaga 2011). We determined that
Doran 2011 had some limitations, as it provided few data points for
analysis. Another ITS study (Chou 2008) assessed a pharmaceutical
budget policy in Taiwan and provided quarterly data points; we
assessed this study as having some limitations.

Most of the included studies did not provide adequate information
about simultaneous confounding interventions that might have
been introduced during the study period, or about important
economic or other changes that might have a%ected the findings
(e.g. see Healey 1994 as an example of how self selection among
fund-holding practices in the UK might have a%ected observed
outcomes of the policy).

E�ects of interventions

See: Summary of findings for the main comparison Summary of
findings: drug budget policies; Summary of findings 2 Summary of
findings: pay for performance policies

We described in Table 2 the settings and policies of the included
studies. Here we described in further detail the pharmaceutical
policies assessed in the included studies together with the main
findings.

Characteristics of pharmaceutical budget policies

Although budgetary policies were applied in at least 10 countries
(see Table 3; see also Garrison 2003 and Mossalios 2005 for further
examples in Europe), we could include evaluation studies from only
five countries (Germany, Ireland, Sweden, Taiwan and the UK).

UK fundholding

Fund-holding for general practitioners (GPs) in the UK was
introduced with the first wave of voluntary practices in the early
1990s. Each year, practices with at least 11,000 registered patients
could join the fund-holding scheme in "waves", until in 1997,
healthcare trusts were introduced. With each wave, regulations
on requisites for joining practices were relaxed. The aim of
fund-holding was to increase e%iciency of care by giving GPs
financial control over some of their provided services (Weiner
1990; Glynn 1992; Wilson 1995; Audit Comm. 1996). Besides costs
of prescribed drugs, separate budgets covered practice sta% and
a range of secondary care services such as specialist services
and elective surgical services, with the drug budget o%ering the
greatest savings potential (Harris 1996). Overspending in one
budget had to be covered by funds from another budget, and
savings could be used in other areas of patient care (Coulter
1993). Budgets were set on the basis of previous expenditures and
at the discretion of the local health authority medical advisor.
Therefore budgets varied substantially from practice to practice
(Day 1991). Concurrently all practices, fund-holders and non-fund-
holders alike were exposed to practice level feedback on their own
performance in comparison with others (benchmarking), as well
as to regular visits of independent pharmaceutical advisors from
the local health authority. Initiatives to reduce costs of individual
prescriptions such as use of limited lists and promotion of generics
were launched (Baines 1997c).
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Irish indicative drug budget

In 1993 in Ireland, a comparable scheme called the Indicative
Drug Targeting Savings Scheme (IDTSS) was introduced (Walley
2000). Individual indicative or hypothetical budgets of GPs covered
prescribing and associated costs and were calculated on the
basis of previous spending and the national average. Savings
were split between the GP and the local health authority for use
in the development of services. No penalties were imposed for
overspending.

German drug budget

Collective budgets for drug expenditures for physicians in private
practice in Germany were in use from 1993 to 2002 with the
stated goal to maximise e%ectiveness by using less costly and
more e%ective drugs. It was expected that although generic
use would increase, use of drugs with disputed e%ects would
decrease (Gross 1994; Busse 1996; Schwartz 1996; Schwermann
2003; Schreyögg 2005). Although spending caps were regionally
negotiated or nationally set each year and made all physicians in
private practice in one region collectively liable, target volumes
for each individual practice were only theoretically established.
From 2002, budgets were abolished and were replaced by practice
level target volumes (negotiated between the physician association
and insurers). Parallel to initiation of budgets, reference pricing,
changing levels of co-payment and price cuts for pharmaceuticals
were introduced.

Taiwan pharmaceutical budget

Before 2002, Taiwan's National Health Insurance paid providers
on a fee-for-service basis, and patients were free to choose
among providers. Concerns surrounded increases in costs and
subsequent increases in insurance premiums. The global budget
was implemented by hospitals in 2002, and it involved an
expenditure cap. The cap was determined before each fiscal year. As
a result, if providers delivered more services, their profit would be
reduced. The global budget was later expanded to include hospital-
specific targets such as prescription caps (Chou 2008).

Sweden pharmaceutical budget

Since 1998, the county councils in Sweden have been
responsible for pharmaceutical costs not covered by patient co-
payments. Hence they have been investigating routes to contain
pharmaceutical costs. The approach involved a local county
council's policy of imposing a fixed pharmaceutical budget on the
health centres, which were expected to cover any pharmaceutical
budget deficits and were allowed to keep any surplus generated
each fiscal year (Granlund 2006).

E�ects of pharmaceutical budget policies

Drug use

Twelve studies (six ITS or CITS studies and six CBA studies) assessed
the e%ects of pharmaceutical budget interventions on drug use in
five countries (Table 6).

Drug use per patient or prescription

Seven studies reported e%ects of di%erent waves of British fund-
holding in the UK (Burr 1992; Bradlow 1993; Wilson 1995; Harris
1996; Ra%erty 1997; Whynes 1997; Wilson 1999). In CITS studies
(median e%ect at 12 months -1.5%, range -28.9% to +1.5%) and

in CBA studies (median e%ect at 12 months 0.8%, range -1.2%
to +1.8%), a relative reduction in prescribed drugs among fund-
holders compared with controls was observed. The e%ect seemed
to decrease with later waves of fund-holding. One ITS study of the
Irish Indicative Drug Target Savings Scheme observed a relative
reduction in the number of prescribed items over follow-up periods
of one year (-8.2%) and two years (-10.1%) (Walley 2000). Another
ITS study of the German drug budget (Guether 1995) observed
that the overall number of prescriptions decreased from -11.2%
at three months to -13.4% at 12 months. A further ITS study
assessed the e%ects of the Taiwan National Health Insurance drug
budget programme (Chou 2008), and found negligible reductions
in drug use. Similarly, a CBA study of Sweden fixed budgets
for pharmaceutical expenditures observed small reductions or
increases in overall prescriptions (Granlund 2006).

Findings of six ITS and CITS studies suggest that pharmaceutical
budgets might result in a modest reduction in overall drug use
(median relative change -2.8%), although the e%ect is uncertain,
given the limitations of the included studies (Summary of findings
for the main comparison).

Generic percentage

Six studies reported on the e%ects of UK fund-holding on generic
prescribing. The e%ect on generic drug use was most consistent
across waves and follow-up periods: All results reported in the
studies almost uniformly showed a greater increase in use of
generic drugs among fund-holders. CITS studies suggest a median
of +15.0% (range -43.7% to 190.5%) at 12 months and +18.3%
(13.6% to 23.0%) at 24 months (Ra%erty 1997; Wilson 1995). E%ects
of CBA studies ranged between 4.0% and 17.2% (median 10.1%) at
24 months (Bradlow 1993; Baines 1997c; Wilson 1999).

Drug cost

Twelve studies (five ITS or CITS studies and seven CBA studies)
assessed the e%ects of pharmaceutical budget interventions on
drug expenditures in four countries (Table 7).

Drug cost per item

Mean costs for dispensed drugs per item in UK fund-holding were
reported in three CBA (Bradlow 1993; Ra%erty 1997; Wilson 1999)
and two CITS analyses (Wilson 1995; Ra%erty 1997). All measured
outcomes suggested that the expenditure levels of fund-holders
relative to expected levels dropped more aMer intervention than
those of non-fund-holders. Relative changes in levels of fund-
holders compared with controls for the two CITS studies ranged
from -49.2% to -6.2% at one-year follow-up (Wilson 1995; Ra%erty
1997) and most oMen showed a slight increase for longer follow-
up periods. Relative e%ects in CBA studies reporting results at one-
year follow-up (Bradlow 1993; Ra%erty 1997) ranged from -6.3% to
-5.3%. One ITS study evaluated the e%ects of the Irish indicative
drug budget policy (Walley 2000) and reported a slight increase in
costs per item at 12 months (relative change in level 0.6%).

Findings of three ITS and CITS studies from two countries (Wilson
1995; Ra%erty 1997; Walley 2000) suggest that pharmaceutical
budgets might result in a possible reduction in cost per drug item
(median relative change -25.6%), although the e%ect is uncertain,
given the limitations of the included studies (Summary of findings
for the main comparison).
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Drug cost per patient or prescription

Almost all available e%ects on costs per patient across di%erent
waves and follow-up periods of UK fund-holding (reported in eight
CBA and three CITS studies) consistently showed a bigger relative
reduction in expenditure levels among fund-holders. Relative level
changes of fund-holders compared with controls for CITS studies
ranged from -79.7% to 66.8%, with a median of -2.8% at one-
year follow-up (Wilson 1995; Harris 1996; Ra%erty 1997). E%ects
most oMen increased over time. The e%ects appeared somewhat
smaller in later waves. CBA results from the same studies were
consistent with these findings, with a median of -4.6% and a range
between -6.2% and 0.5% aMer 12 months (Burr 1992; Bradlow 1993;
Corney 1997). Studies from Sweden and Taiwan reported slight
changes in costs per patient at 12-month follow-up. A CBA study of
Sweden fixed budgets for pharmaceutical expenditures described
an adjusted relative change of -0.02 (Granlund 2006). An ITS study
of the Taiwan National Health Insurance drug budget programme
reported a relative change of 0.01 (Chou 2008).

Findings of four ITS and CITS studies from two countries (Wilson
1995; Harris 1996; Ra%erty 1997; Chou 2008) suggest that a modest
decrease in drug expenditures per patient was possible (median
relative change -2.5%), although the e%ect is uncertain, given the
limitations of the included studies (Summary of findings for the
main comparison).

Total cost

One CITS study reported changes in total prescribing costs in UK
fund-holding (Harris 1996) and described reductions in prescribing
costs for most follow-up periods (range at 12-month follow-up
-69.6% to -27.3%). One ITS study evaluated the e%ects of Irish
indicative drug budget policy on overall prescribing costs at 12
months and observed an important reduction of -18.0% (Walley
2000). Findings of two ITS and CITS studies from two countries
suggest that pharmaceutical budgets might result in a possible
reduction in total drug expenditures (median relative change,
-38.9%), although the e%ect is uncertain, given the limitations of the
included studies (Summary of findings for the main comparison).

Healthcare utilisation and health outcomes

No study reported e%ects on health outcomes (Table 8). Two
ITS studies assessed German drug budget policies (Guether 1995;
Schö%ski 1997) for e%ects on healthcare utilisation. One study
(Schö%ski 1997) reported results on referrals to hospitals and
observed a 13.3% increase at three months and at 12 months.
Rates of referral of socially insured patients to outpatient specialists
were reported in both studies (Guether 1995; Schö%ski 1997) and
were inconclusive (median relative change -1.1% at 12 months;
Summary of findings for the main comparison).

Characteristics of pay for performance policies

Pay for performance policy of the Netherlands

In 2001, a local insurance company introduced financial incentives
for physicians to reduce prescribing costs and improve prescribing
outcomes derived by adhering to a one-page formulary. The
incentive was behaviour independent and was given to general
practitioners beforehand. All general practitioners working in the
intervention areas agreed to participate in the scheme (Martens
2007).

UK pay for performance policy

In 2004, a quality and outcomes framework was introduced in
the UK with the aim of improving the quality of general practice
services. It included 136 quality indicators, including prescribing
indicators, and provided an important financial incentive (up to
25% of a physician's earnings) for general practitioners (Doran
2011; Serumaga 2011). Joining the framework was compulsory for
all practicing general practitioners in the UK.

E�ects of pay for performance policies

One CBA and two ITS studies assessed the e%ects of pay for
performance policies on relevant outcomes in two countries (Table
9).

Drug use

One CBA study in the Netherlands assessed the e%ects on prescriber
performance of financial incentives for prescribing according to
local guidelines (Martens 2007). Findings suggest a modest and
temporary e%ect on prescribing of di%erent target drugs, with
adjusted relative changes that varied from -0.13 to 0.27. One ITS
study assessed the e%ects on prescribing outcomes of the UK
national pay for performance policy intended to improve quality
of care (Doran 2011). This study reported modest improvements in
five relevant prescribing outcomes, which consisted of prescribing
outcomes that were not covered by the 'pay for performance'
policy.

Health outcomes

One ITS study of moderate to high quality assessed e%ects of
the UK pay for performance policy in improving health outcomes
(Serumaga 2011). This study observed no clear improvements
in the percentage of patients with controlled blood pressure at
12-month follow-up (relative change -1.49%, range -6.32 to 3.34)
(Summary of findings 2).

Characteristics of reimbursement rate reduction policies

Taiwan's reimbursement rate reduction policies

Hospitals in Taiwan may reimburse the National Health Insurance
for drugs prescribed for their patients at a much higher price
than the acquisition prices. Hospitals also tend to increase
physicians' payments linked to the extra earnings they obtained
from prescribed medicines. This policy, which was introduced
in 2000, involves two aspects: reduced agreed upon prices for
many medicines, and the requirement for hospitals to report drug
acquisition prices. This policy could a%ect both hospital revenues
and physician potential earnings based on medicine prescribing
(Chu 2008).

E�ects of drug reimbursement reduction policies

Although the policy has been used in di%erent countries (Table
3), only one study met the inclusion criteria (Table 10). One CBA
study assessed the e%ects of this policy on drug costs and items
per prescription in Taiwan (Chu 2008). Investigators observed a very
modest adjusted relative change of 0.01 in drug costs per patient
and of 0.03 drug items prescribed per prescription.
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D I S C U S S I O N

Summary of main results

Financial incentive prescribing policies are applied in various
countries (see Table 3). However, studies that met the inclusion
criteria for this review came from only six high-income countries
and evaluated eight di%erent programmes that used financial
incentive policies. We identified studies that assessed budgetary
policies, pay for performance policies and reimbursement rate
reduction policies targeting prescribers' behaviour.

Summary of findings for the main comparison and Summary of
findings 2 provide summaries of the main findings from more
robust ITS and CITS studies. Table 6 (e%ect of budgetary policies
on drug use), Table 7 (e%ect of budgetary policies on cost), Table
8 (e%ect of budgetary policies on healthcare utilisation), Table 9
(e%ects of pay for performance policies) and Table 10 (e%ects of
drug reimbursement reduction) provide further details. As in the
previous version of this review, evidence on the e%ects of budgetary
policies is strongest, although the certainty of evidence for these
policies is low or very low. On the basis of studies from four
countries, budgetary policies may result in a reduction in drug use.
Studies from two countries indicate that budgetary policies might
also result in a reduction in prescribing costs, but the certainty of
this evidence is very low. For all other outcome measures and other
financial incentive policies, the certainty of the evidence is very low,
or no evidence is available from the studies included in this review.

Overall the current version of the review provides wider coverage
of financial incentive policies than was provided in the previous
version of the review (Sturm 2007). In the previous version, included
studies originated from three high-income countries and evaluated
budgetary policies only. Still, in this update, limited research
evidence was available to assess the e%ects of financial incentive
policies, and none of the included studies originated from a middle-
or low-income country.

Pharmaceutical budgets

Pharmaceutical budgets can apply to individual doctors or
practices (as in UK fund-holding, the Irish indicative drug budget
and Swedish health centre pharmaceutical budgets), or collectively
to areas and regions (as in Germany pharmaceutical budgets) or
at a national level. Pharmaceutical budgets that apply collectively
to large areas are less likely to act as financial incentives for
prescribers, unless they transfer part of the responsibility for
budgets to individual prescribers. The focus of studies included
in this review has been on pharmaceutical budgets that can act
as financial incentives for prescribers (i.e. when budgets apply
to individual doctors or practices, or when regional budgets are
used to provide financial incentives for doctors to remain within
budgets). These incentives include rewards when pharmaceutical
expenses remain within the budget or penalties when expenses
exceed real or indicative budgets.

Findings suggest that pharmaceutical budgets might result in a
modest reduction in drug use and an increase in the generic
percentage of drug use, although the e%ects are uncertain, given
the limitations of the included studies. Also wide variations in
observed e%ects on drug expenditures per patient suggest that
other confounding factors might moderate potential policy e%ects.
The studies were more likely to suggest reductions in total

prescribing costs, probably via reductions in cost per drug item.
Whether such reductions are the result of physicians' decision
making or policy level decisions regarding formularies or medicine
pricing needs to be assessed in future studies.

Reductions in pharmaceutical costs (e.g. as a result of
pharmaceutical budgets for primary care) may encourage cost
shiMing to other services or settings (e.g. referral to secondary
care) (Croxson 2001). Such potential e%ects of pharmaceutical
budgets were not clearly supported by the evidence included in
our review. Evidence from this review does not clarify e%ects of
pharmaceutical budgets on quality of care or health outcomes.
Assessing e%ects on quality of care is more di%icult than measuring
e%ects on drug expenditure or use. Although the explicit objectives
of pharmaceutical budget policies oMen involved controlling
pharmaceutical expenditures, it was a major oversight that none of
the included studies reported e%ects on health outcomes or quality
of care.

Pay for performance policies

Pay for performance policies to improve prescribing behaviour
in the UK and the Netherlands met our inclusion criteria. In the
Netherlands, the policy involved encouraging prescribing based on
clinical practice guidelines (Martens 2007). Although the policy had
been mutually agreed upon by local physicians, an approach that
is likely to improve the acceptability of the policy (Trude 2006),
the pay for performance incentive resulted in only modest and
temporary e%ects (Martens 2007).

One ITS study assessed the e%ects of UK national pay for
performance policy in improving quality of care (Doran 2011). This
study showed only modest improvements in prescribing outcomes
with no substantial di%erences between improvements observed
for prescribing outcomes that were incentivised under the pay for
performance policy versus outcomes that were not incentivised.
Another ITS study (Serumaga 2011) observed no improvements
in the percentage of patients with controlled blood pressure at
12 months aMer introduction of the pay for performance policy
in the UK. This study had a methodological advantage over other
included ITS studies, as it included monthly collected data in the
analyses. Our findings from included studies were also supported
by the findings of studies that did not meet our inclusion criteria
(Campbell 2007; Campbell 2009).

Despite expectations (Roland 2004; Mossalios 2005), the UK quality
and outcomes framework pay for performance policy did not result
in major improvements in prescribing or health outcomes. As a
result, review findings did not provide a favourable picture for the
e%ects of pay for performance.

The size of pay for performance may a%ect its e%ectiveness,
although it has been suggested that even small financial rewards
can have a strong influence on prescribers' behaviour (Ashworth
2004). Studies in the USA that did not meet the inclusion criteria
reported little change in prescribing outcomes (O'Malley 2006;
Chung 2010a; Chung 2010b) when they o%ered small incentives
of about 2% of physician earnings (Table 3). It was also observed
that it did not make much di%erence whether a small financial
incentive was o%ered as one annual bonus payment or as monthly
payments (Chung 2010b). Contrary to these experiences, the UK
pay for performance policy involved a 25% rise in earning potential.
Lack of substantial improvement in outcomes in the UK might be
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linked to a better baseline performance before implementation of
the policy (Doran 2011; Serumaga 2011). It might be argued that
lack of e%ect from pay for performance in the Netherlands was due
to the nature of the incentive, as it was behaviour independent
(i.e. physicians received the small incentive up front) (Martens
2007). Well-designed studies, preferably randomised trials, of pay
for performance policies are needed, especially because many
policy-makers and international organisations promote pay for
performance policies for improved quality of care (Rosenthal 2004)
in settings including low-income and middle-income countries
(Eichler 2009).

Reimbursement rate reduction policies

For many years, certain specialist physicians in the USA gained
financial benefits from dispensing expensive medicines under
Medicare Part B plans. Physicians purchased medicines from
wholesalers, prescribed them for patients and were reimbursed
by Medicare at a higher rate (Jacobson 2006; Doshi 2010).
This provided direct financial incentives for physicians to
prescribe certain medicines. In 2003, the Medicare Prescription
Drug, Improvement, and Modernization Act substantially reduced
physician financial incentives for such prescriptions. A similar
financial incentive is available in many other countries where
physicians can dispense (usually a limited list of) medicines or
equipment. Still few studies have assessed the e%ects of policies
aimed at reducing such financial incentives, and only one study met
our inclusion criteria. The included study in Taiwan demonstrated
small changes in prescribing aMer implementation of the policy
(Chu 2008). Non-included studies from the USA suggest that the
e%ects of the policy in that country on prescribing certain expensive
chemotherapy medicines might have been substantial (Jacobson
2006; Chang 2009; Doshi 2010; Elliott 2010).

As Mossalios 2005 researchers have argued, from the third party
payer point of view, financial incentive policies for prescribers
o%er advantages over other restrictive policies such as withdrawing
reimbursement for certain medicines. With financial incentives,
payers give doctors the opportunity to use their decision-making
powers to stay in line with the objectives of the payer or policy-
maker. Such decisions are less likely to be criticised by patients
or doctors, and can be balanced by quality of care concerns of
doctors (Mossalios 2005). Hence it is important to improve our
understanding of the e%ects of such policies. Although our review
provides a picture of available evidence on e%ects of di%erent
policies, our findings are subject to substantial uncertainty
concerning the transferability of results to other settings.

Overall completeness and applicability of evidence

Investigators in the included studies did not pay enough attention
to potential side e%ects of the policies. Only two studies from one
country assessed the e%ects of pharmaceutical budget policies
on referrals to other healthcare settings (Guether 1995; Schö%ski
1997). Previous assessments suggest that the technical details of
how a budget is established and how it is implemented may result
in important consequences not intended by the policy (Delnoij
2000; Schwermann 2003). Also we were not able to identify any
evidence to assess the applicability of the review findings to
disadvantaged groups. Still the policies considered here might have
side e%ects that disproportionately a%ect disadvantaged groups
(Schwermann 2003). For example, pharmaceutical budget policies,
if conducted in low-resource settings without due attention to

population needs, may result in reduced access to medicines.
Additionally in cases of implementation of such budgets at the
level of individual physicians, the policy may impact patients from
di%erent socioeconomic groups in di%erent ways.

Disadvantaged populations might be at greater risk of adverse
e%ects, if any, of all financial incentive policies for prescribers.
Such concerns have not been adequately assessed in the literature
and warrant further attention. Pay for performance might increase
inequities or could decrease them, depending on the design
of the policy. Non-targeted outcomes and behaviours might be
negatively a%ected by pay for performance (Doran 2011). A recent
systematic review of pay for performance policies in health care
(not limited to pharmaceutical policies) found no randomised
controlled trials that assessed equity outcomes (Van Herck 2010).
Still review authors found no evidence of negative e%ects of pay for
performance on equitable access to health care.

As noted above, di%erent policy designs and context characteristics
may a%ect the e%ectiveness and outcomes of financial incentive
policies. Given the expected lack of evidence to elaborate on these
modifiers, we did not plan to conduct any subgroup analyses within
policies of interest in this review. Still findings of previous studies
and evidence that we gathered from the included studies provide
some general guidance on the factors that must be considered in
the design of financial incentive policies, which should be assessed
in future research (Table 11).

Certainty of the evidence

Comparability of presented results, even from within one country,
is limited for the following reasons: (1) Studies from one country
might use di%erent units (e.g. per prescribing unit or per patient,
median or mean); (2) prescribing volume was measured most oMen
in dispensed items per patient, where a change in the true volume
(e.g. shorter prescriptions, lower dosages) cannot be detected;
and (3) policies evolve and change over time in countries, hence
di%erent evaluative studies conducted in di%erent years or in
di%erent regions of a country might be assessing di%erent versions
of a policy.

None of the included studies were randomised trials. Hence for
all included policies, selection bias may occur, especially when
policies are implemented on a voluntary basis or on the basis of
presumed 'readiness' for policy implementation (Moon 2002). Risk
of selection bias for all included CBA study results might lead to
overestimation of the e%ects (Baines 1996).

When possible, CBA studies were reanalysed as CITS studies.
Although the e%ect sizes cannot be directly compared, consistency
of the direction of e%ect over time strengthens the evidence. Most
ITS studies also su%ered from limitations, as they included few data
points in the analyses.

Agreements and disagreements with other studies or
reviews

Evidence from this review is largely consistent with common
interpretations of the e%ects of pharmaceutical budget policies
in the UK and Germany. Although drug costs continued to grow,
the budget policies seemed to be e%ective in containing increases
in drug cost, sometimes resulting in an immediate short-lived
reduction in total pharmaceutical costs (Wilson 1995; Bloor 1996;
Narine 1997; Ess 2003; Schwermann 2003; Walley 2004; Mannion
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2005; Walley 2005). This e%ect seems to result in part from switching
to generics or other less expensive drugs (Bloor 1996; Gosden 1997;
Narine 1997; Ess 2003; Walley 2004), and in part from decreased
prescribing volume (Gosden 1997; Narine 1997; Rietveld 2002;
Walley 2004). Other national policies such as price cuts or co-
payments also might have contributed to the e%ects (Walley 2004),
although these policies were not used in the UK. E%ects might
decrease over time (Bloor 1996; Rietveld 2002), but the evidence
provided in this review does not support this.

Our findings on the e%ects of pay for performance pharmaceutical
policies reflect ongoing and current debates and disagreements on
the e%ects of pay for performance policies on di%erent outcomes
(Oxman 2009; Van Herck 2010; Witter 2012; Eijkenaar 2013). A recent
systematic review of pay for performance studies concluded that
despite all the positive coverage, the evidence of e%ect is limited
and such policies on non-incentivised provision of care may be
associated with side e%ects (Eijkenaar 2013).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Although financial incentives are considered to be an important
element of strategies to change prescribing patterns, limited
studies on budgetary policies, pay for performance and
reimbursement rate reduction policies from six countries met our
inclusion criteria. The certainty of the evidence is low, very low
or lacking for all types of financial incentives for prescribers. Drug
budgets may decrease drug use (low-certainty evidence) and might
decrease drug costs (very low-certainty evidence). E%ects of other
policies, including pay for performance policies, on improving
quality of care and health outcomes are uncertain. Administration
costs and overall healthcare costs were not reported.

Implications for research

Our review found few well-designed evaluations of pharmaceutical
prescribing policies. Although we performed an extensive literature
search, we are aware that additional studies could be available in
the grey literature, such as working papers or internal government
reports that we have not identified.

In contrast to budgetary policies elsewhere, British fund-holding
has been relatively extensively evaluated, albeit with important
limitations. Since the time of the previous version of this review
(Sturm 2007), no newly published studies of budgetary policies in
the UK or Germany have met our inclusion criteria. Given that in
these countries, as well as elsewhere, new pharmaceutical budget
policies have been examined, the need for further research is
ongoing. We included no randomised trials. However studies that
were performed well, including trials and ITS studies, could be

applied to evaluate drug policy interventions if planned in advance,
and could reduce the risk of bias.

Evaluations in most included studies focused on relatively short-
term outcomes. Longer-term analyses would provide important
supplementary evidence, but risk for bias related to other
confounding interventions are increased with the length of the
observation period.

Because pharmaceutical policies have uncertain e%ects and might
cause harms as well as benefits, proper evaluation of these policies
is important. Evaluations should be planned before the policies
are introduced and should be a routine part of the policy process.
Future studies should consider the impact of these policies on
health outcomes and on drug use, as well as on overall healthcare
expenditures, in addition to drug expenditures. Only one included
study assessed a health outcome (Serumaga 2011).

None of the included studies originated from a low-income
or middle-income country. As use of pharmaceuticals increases
in low-income and middle-income countries, it is increasingly
important that resources are made available for evaluative studies
of pharmaceutical policies in these countries.
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Interventions UK, NHS fund-holding

Outcomes Drug use (generics)

Costs (per patient)

Notes Only long-term effects were reported in the analysis, as data for waves 1 to 3 have been aggregated by
the authors

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random allocation was not used

Allocation concealment
(selection bias)

High risk This is a CBA study without adequate allocation concealment

Baseline outcome mea-
surements

High risk Prescribing costs were measured as net ingredient costs per patient before the
intervention among fund-holders and non-fund-holders in Lincolnshire and
Devon. Results show a difference between the non-fund-holding group and
other groups in prescribing per patient during 1990 to 1991 (before the inter-
vention)

Baseline characteristics High risk Fund-holders and non-fund-holders in Lincolnshire and Devon were com-
pared, and no matching process was done

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No discussion was provided in the text about missing data

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study

Unclear risk Study authors did not identify whether outcomes were assessed blindly

Protection against conta-
mination

Low risk Control groups consisted of non-fund-holders before the introduction of fund-
holding; no possibility of contamination

Selective outcome report-
ing (reporting bias)

Unclear risk Missing data were not mentioned in the article

Other risks of bias Unclear risk It is not clear whether the study was free of other risks of bias

Baines 1997c  (Continued)

 
 

Methods CBA
Serious limitations

Participants Setting: UK, Oxford
FH (1st wave): 5
Non-FH: 7
Unit: practice

Bradlow 1993 
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Interventions UK, NHS fund-holding

Outcomes Drug use (items, generics
Costs (per patient, per item)

Cost: total net cost per 1000 PU, mean cost per item, net cost per 1000 PU, mean cost per item

Notes Dispensing group was excluded from the analysis as it was not comparable with the control group

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random allocation was not used

Allocation concealment
(selection bias)

High risk This was a CBA study without adequate allocation concealment

Baseline outcome mea-
surements

Low risk In both intervention and control groups, the number of items prescribed and
the cost per item prescribed were measured before the intervention, and no
important differences were noted across groups

Baseline characteristics Unclear risk Baseline characteristics of fund-holding and non-fund-holding practices were
not similar, and no matching was mentioned in the paper

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No important missing data were reported

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study

Unclear risk It is not clear whether primary outcomes were assessed blindly

Protection against conta-
mination

Low risk Reforms affected only the intervention group

Selective outcome report-
ing (reporting bias)

Low risk All related outcome data were reported

Other risks of bias Unclear risk It is not clear whether the study was free of other risks of bias

Bradlow 1993  (Continued)

 
 

Methods CBA
Serious limitations

Participants Setting: UK, Mid-Glamorgon
FH (1st wave): 4
Non-FH: 4
Unit: practices

Interventions UK, NHS fund-holding

Outcomes Drug use (items)

Burr 1992 
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Costs (per patient)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random allocation was not used

Allocation concealment
(selection bias)

High risk This was a CBA study without adequate allocation concealment

Baseline outcome mea-
surements

Low risk Costs per 1000 patients were measured in both intervention and control
groups. No important differences between outcomes were noted among fund-
holder and general practitioner groups before the intervention

Baseline characteristics Unclear risk No data were reported in the article about fund-holder and GP characteristics
before the intervention

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk This was not specified in the article

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study

Low risk Primary outcomes were assessed blindly

Protection against conta-
mination

Low risk The policy affected only the intervention group

Selective outcome report-
ing (reporting bias)

Unclear risk This was not specified in the paper

Other risks of bias Unclear risk It was not clear whether the study was free of other risks of bias

Burr 1992  (Continued)

 
 

Methods ITS

Participants Setting: Taiwan, Taipei area

213,570 hypertensive patients (5,937,581 visits) plus 83,985 patients with diabetes (2,613,843 visits)

All patients from 26 hospitals in the Taipei area in Thilanl, then hypertensive and diabetic patients,
were included in the study. Hypertensive patients group: 108,142 male (average age 63.5 ± 13.5 years),
105,426 female (64.5 ± 12.2 years). Diabetic patients group: 42,272 male (61.8 ± 13.2 years) and 41,713
female (64.0 ± 12.1 years). Time series data included 8 points before and 12 points after the interven-
tion

Interventions Global budget, based on an ”individual expenditure cap”. Medical providers will find that the more ser-
vices they provide, the less net profit they make. Later, the NHI will negotiate an individual expendi-
ture cap with each hospital. Consequently, each hospital will maximise its net profit under the prede-
termined allowance

Chou 2008 
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Outcomes Drug use (items per prescription)
Costs (per prescription)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Intervention independent
of other changes (ITS)

Unclear risk National Health Insurance (NHI) global budget (GB) programme will be associ-
ated with other effective changes during the study period

Shape of the intervention
effect pre-specified (ITS)

High risk The point of analysis is not the point of intervention

Intervention unlikely to af-
fect data collection (ITS)

Low risk Data collection method was the same before and after the intervention

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study (ITS)

Unclear risk It was not mentioned whether main outcomes were assessed blindly

Incomplete outcome da-
ta adequately addressed
(ITS)

High risk No information was provided about the effects of missing outcome data on re-
sults

Selective outcome report-
ing (ITS)

Low risk Prescription trends of the before-GB and after-GB periods for patients with hy-
pertension and diabetes mellitus and costs were clearly reported

Other risks of bias (ITS) Unclear risk Claims data were constructed principally

for reimbursement purposes. As a result, financial incentives influenced the
patient's diagnosis included in the medical claims. This fact could change our
average cost per patient, but not the total costs

Chou 2008  (Continued)

 
 

Methods CBA

Participants Setting: Taiwan, Taipei area

Case group: patients with hypertension aged 65 and older in hospitals that implemented physician fee
programmes

Control group: hospitals that did not implement physician fee programmes

Interventions For drug reimbursement, with about 20,000 drug items in the list. Healthcare organisations (e.g. hospi-
tals) purchased prescription drugs from pharmaceutical companies and received reimbursements from
the BNHI based on predetermined rates. This aimed first to equalise profits among different drugs, then
to reduce overall drug profits within the health industry

Outcomes Drug use (items per prescription)

Costs (per prescription)

Chu 2008 
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Notes 8 points before and 12 points after the intervention with 1- to 3-month interval between January 2002
and December 2007

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random allocation was not used

Allocation concealment
(selection bias)

High risk This was a CBA study without adequate allocation concealment

Baseline outcome mea-
surements

Low risk Drug costs and numbers of prescriptions were measured in 1999 to 2000 be-
fore the drug reimbursement rate reduction policy was applied in hospitals
with and without physician fee programmes. However this was not mentioned
exactly in the text. Data delivered in tables showed small differences in base-
line data between the 2 groups

Baseline characteristics Unclear risk Characteristics were not reported in text or in tables, and evidence did not
show whether differences between controls and hospitals were apparent in
physician fee programmes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Incomplete outcome data were addressed adequately in the paper

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study

Unclear risk Study authors did not specify whether drug costs and other outcomes were as-
sessed blindly

Protection against conta-
mination

Low risk In the control group, hospitals had no physician fee programme and prescrib-
ing happened with no drug reimbursement rate reduction policy

Selective outcome report-
ing (reporting bias)

Low risk Prescribing rates and drug costs were reported adequately

Other risks of bias High risk Physicians could prescribe only drugs listed on their hospital formulary. Hospi-
tals may affect physicians’ prescribing behaviour through drug purchase prac-
tices. Therefore, changes in drug items in the formulary may fall beyond the
control of most physicians

Chu 2008  (Continued)

 
 

Methods CBA
Serious limitations

Participants Setting: UK, South Thames region
FH (2nd wave): 4
Non-FH: 4
Unit: practice

Interventions UK, NHS fund-holding

Corney 1997 
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Outcomes Costs (per patient)

Notes 1st wave experimental group was excluded because no baseline information was provided

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random allocation was not used

Allocation concealment
(selection bias)

High risk This was a CBA study without adequate allocation concealment

Baseline outcome mea-
surements

Low risk Same baseline outcomes were collected from both fund-holding and non-
fund-holding groups before the intervention (same questionnaires, costs per
prescribing unit, ...). With costs per prescribing unit under consideration, costs
of first-wave fund-holders were lower than those of non-fund-holders, and this
differential remained unchanged over the 4 years of the study

Baseline characteristics High risk Fund-holder and non-fund-holder groups with different characteristics were
compared

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Missing data were addressed in the Results section

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study

Unclear risk Study authors did not specify in the paper whether outcomes were assessed
blindly

Protection against conta-
mination

Low risk It is not likely that non-fund-holders as the control group received the inter-
vention before and after the fund-holding scheme

Selective outcome report-
ing (reporting bias)

Unclear risk It was not specified in the paper whether any evidence suggests that outcomes
were selectively reported

Other risks of bias Unclear risk Not clearly free from other bias

Corney 1997  (Continued)

 
 

Methods ITS

Participants Setting: UK

653,500 patients from 148 practices that provided data to the GPRD continuously between January
2000 and December 2007

Interventions The quality and outcomes framework, introduced in 2004, links up 25% of UK family practitioner in-
come to performance on 76 clinical quality indicators and 70 indicators related to organisation of care
and patient experience. Of the clinical indicators, 10 related to maintaining disease registers, 56 to
processes of care (including prescribing) and 10 to intermediate outcomes (such as controlling blood
pressure). In 2007, each point earned the practice £125 (€141; $202), adjusted for patient population

Doran 2011 
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size and disease prevalence. A maximum of 1000 points was available, equating to £31,000 per physi-
cian

Outcomes Drug use (percentage of patients receiving the recommended incentivised medicines)

Notes 3 points before and 3 points after the intervention with annual interval between January 2000 and De-
cember 2007

Risk of bias

Bias Authors' judgement Support for judgement

Intervention independent
of other changes (ITS)

Low risk Achievement rates as an outcome were affected only by intervention (quality
and outcomes frameworks); the role of other changes did not seem to be sub-
stantial

Shape of the intervention
effect pre-specified (ITS)

Unclear risk It was not clear whether the point of intervention and the point of analysis
were similar

Intervention unlikely to af-
fect data collection (ITS)

Low risk Both before-intervention and after-intervention data were collected from the
General Practice Research Database (GPRD)

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study (ITS)

Low risk Analyses were performed blindly

Incomplete outcome da-
ta adequately addressed
(ITS)

High risk Missing outcome data were likely to bias the results

Selective outcome report-
ing (ITS)

Low risk No evidence of selective data reporting was found; all related data were re-
ported

Other risks of bias (ITS) Unclear risk Changes in case mix over time might have affected achievement rates, particu-
larly if changes in case finding activity occurred under the incentive scheme

Doran 2011  (Continued)

 
 

Methods CBA

Participants Setting: Sweden, Väster botten

Case group: 2 health centres, health centres located in Väster botten (those of Burträsk and
Moröbacke), obtained fixed budgets

Control group: other health centres, health centres that had a target
Budgets

Interventions In 2001, the 2 health centres
were given fixed budgets for pharmaceutical expenditures, giving them an incentive to decrease ex-
penditures, as they were allowed to keep any surplus (and were forced to repay any deficit) generated
during the year

Outcomes Drug use (prescription per patient, DDD per prescription)

Granlund 2006 
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Costs (per prescription, per DDD)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random allocation was not used

Allocation concealment
(selection bias)

High risk This was a CBA study without adequate allocation concealment

Baseline outcome mea-
surements

Low risk Prescription patterns including prices and quantities at treatment health cen-
tres (average price per defined daily dose and average number of DDDs per
prescription) were measured before implementation of a fixed budget. How-
ever this was not mentioned exactly in the text. Data were delivered in tables
showing small differences in baseline data between the 2 groups

Baseline characteristics Low risk Matching with control group at both health centres was done

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 6% of observations with missing data were excluded

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study

Unclear risk No blind assessments were reported

Protection against conta-
mination

Low risk Both Burtrask and Morobacke health centres were assessed before fixed bud-
gets were introduced

Selective outcome report-
ing (reporting bias)

Low risk All data about prescribing quality and quantity were reported in the paper

Other risks of bias Unclear risk Other risk of bias was possible

Granlund 2006  (Continued)

 
 

Methods ITS
Some limitations

Participants Setting: West Germany Statutory health insurance
General practitioners: 82
Unit: GPs. 4 observations before the intervention and 4 observations after the intervention

Interventions German drug budget

Outcomes Drug use (prescriptions)
Health-care utilisation (referrals)

Notes  

Guether 1995 
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Risk of bias

Bias Authors' judgement Support for judgement

Intervention independent
of other changes (ITS)

High risk Several policies introduced simultaneously (for example reference pricing and
copayments)

Shape of the intervention
effect pre-specified (ITS)

Low risk Similar point of intervention and analysis.

Intervention unlikely to af-
fect data collection (ITS)

Low risk Routine data sources of similar origins were used

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study (ITS)

Low risk Unlike to affect the analysis in this study

Incomplete outcome da-
ta adequately addressed
(ITS)

Unclear risk Few data points might have affected the analyses

Selective outcome report-
ing (ITS)

Low risk No evidence of selective outcome reporting was observed

Other risks of bias (ITS) Low risk No evidence of other risks of biases affecting the results.

Guether 1995  (Continued)

 
 

Methods CITS
Serious/some limitations

Participants Setting: UK, England
All general practices
Unit: practice

Unit: practice

4 observations before and 20 observations after the intervention

Interventions UK, NHS fund-holding

Outcomes Drug use (items)

Costs (per patient)

Notes 1 year before and 5 years after the intervention, with annual interval between April 1990 and March
1996

Risk of bias

Bias Authors' judgement Support for judgement

Intervention independent
of other changes (ITS)

High risk Interventions did not occur independently. Thus other changes would affect
outcomes

Harris 1996 
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Shape of the intervention
effect pre-specified (ITS)

Low risk The intervention point seemed similar to the analysis point

Intervention unlikely to af-
fect data collection (ITS)

Low risk In before-intervention and after-intervention periods, methods of data collec-
tion were the same (Prescription Pricing Authority)

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study (ITS)

Low risk Primary outcome variables were assessed blindly

Incomplete outcome da-
ta adequately addressed
(ITS)

Unclear risk No data were available to show the incomplete outcome data

Selective outcome report-
ing (ITS)

Low risk Relative outcome results were adequately reported

Other risks of bias (ITS) High risk It is possible that fund-holding practices gave their patients private prescrip-
tions more often than did non-fund-holders when the cost to the patient was
lower than the prescription charge. Non-fund-holding practices as compara-
tors may differ in many ways from fund-holding practices and have undergone
different kinds of changes over the 6 years

Harris 1996  (Continued)

 
 

Methods CBA

Participants Setting: south of Netherland, District Health Authority, in South West England
Case group: 119 GPs in the intervention region (south of the Netherlands) received a financial incentive

Control group: 118 GPs in a control region (no financial incentive)

Both groups were equally familiar with existing national evidence-based guidelines on antibiotics and
gastric drugs and were equally exposed to medical education offered nationwide

Interventions A financial incentive was provided for prescribing according to local guidelines on specific drugs or
drug categories. The financial incentive consisted of a 1-o% bonus (target payment), which was perfor-
mance independent and was given to all GPs. In return for this financial incentive, GPs should adhere to
relevant prescription guidelines abstracted in a 1-page printed formulary that was developed by a mul-
ti-disciplinary committee

Outcomes Drug use (prescription per (1000) patient)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random allocation was not used

Allocation concealment
(selection bias)

High risk This was a CBA study without adequate allocation concealment

Martens 2007 
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Baseline outcome mea-
surements

Low risk Same outcomes were measured before intervention in both control and inter-
vention groups (number of prescriptions per 1000 patients per GP). However
this was not mentioned exactly in the text. Data that were presented in tables
show small differences in baseline data between the 2 groups

Baseline characteristics Low risk Participants in control and intervention groups were GPs in 2 regions of the
Netherlands, and were members of the Dutch Society of General Practitioners.
Therefore, it can be assumed that both groups were adequately similar

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk It was mentioned that if any data were missing, they were equally distributed
over intervention and control groups, so this had no effect on the results

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study

Unclear risk It was not mentioned whether data were assessed blindly

Protection against conta-
mination

Low risk The contrast between groups consisted of receiving the financial incentive and

being aware of the performance being checked

Selective outcome report-
ing (reporting bias)

Low risk All related data were reported

Other risks of bias Unclear risk Not clearly free of other risks of bias

Martens 2007  (Continued)

 
 

Methods CITS
Serious/some limitations

Participants Setting: UK, Northern Ireland
Fund-holding (1st wave): 23
Fund-holding (2nd wave): 34
Fund-holding (3rd wave): 9
Non-fund-holding: all in Northern Ireland
Unit: practice

Interventions UK, NHS fund-holding

Outcomes Drug use (prescriptions, generics)
Costs (per patient, per item)

Notes 4 points before and 3 points after the intervention with annual interval between April 1989 and March
1996

Risk of bias

Bias Authors' judgement Support for judgement

Intervention independent
of other changes (ITS)

High risk Outcomes such as prescribing patterns seem be affected by changes over time

Ra�erty 1997 
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Shape of the intervention
effect pre-specified (ITS)

Low risk The shape of the intervention effect was defined clearly by study authors

Intervention unlikely to af-
fect data collection (ITS)

Low risk In all periods of the study, data were collected from the database built from
data downloaded from the Central Services Agency, whose system was de-
signed for reimbursing pharmacists

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study (ITS)

Low risk Analysis of primary outcome measures was done blindly

Incomplete outcome da-
ta adequately addressed
(ITS)

Unclear risk No evidence showed whether missing data affected the results

Selective outcome report-
ing (ITS)

Low risk All related outcome measures were reported in the Results

Other risks of bias (ITS) High risk The study will contain other risks of bias

Ra�erty 1997  (Continued)

 
 

Methods ITS
Some limitations

Participants Setting: Germany, Statutory Sickness funds
309 to 382 practices
Unit: practice

Interventions German drug budget

Outcomes Healthcare utilisation (referral rate, hospitalisation)

Notes 12 points before and 12 points after the intervention with 1-month interval between January 1992 and
December 1993

Risk of bias

Bias Authors' judgement Support for judgement

Intervention independent
of other changes (ITS)

High risk Results and outcomes were influenced by other confounding factors, not only
by drug budgets.

Shape of the intervention
effect pre-specified (ITS)

Low risk The point of intervention and the point of analysis were similar

Intervention unlikely to af-
fect data collection (ITS)

Low risk The same data bank was used for data gathering before and after drug budget
implementation

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study (ITS)

Low risk Primary outcomes: Numbers of referrals and hospital admissions were as-
sessed blindly

Schö�ski 1997 
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Incomplete outcome da-
ta adequately addressed
(ITS)

High risk Missing outcome data were not clearly addressed

Selective outcome report-
ing (ITS)

Low risk Outcomes in the methods were similar to outcomes reported in the Results

Other risks of bias (ITS) Unclear risk The referral system was changed in 1994 to 1995 by introducing a credit card-
like voucher called "Chip Card", which changed referral registration and be-
haviour again. As the result of missing data and fluctuations in the data bank,
only physicians for whom complete data were available for both correspond-
ing months in 1992 and 1993 were included. This means that the data bank
was reduced to matched pairs for each month, covering between 309 and 382
physicians

Schö�ski 1997  (Continued)

 
 

Methods ITS

Participants Setting: United Kingdom, 4 countries of the United Kingdom (England, Scotland, Wales and Northern
Ireland)

470,725 patients with a diagnosis of hypertension during the observation
period (January 2000 to July 2007)

Interventions In April 2004, a large-scale pay for performance policy was applied in the 4 countries of the United
Kingdom (England, Scotland, Wales and Northern Ireland). On the basis of the proportions of patients
achieving certain quality indicators, general practitioners could receive payments as high as 25% of
their total income. 136 quality indicators such as prescribing outcomes were included

Outcomes Health outcomes (percentage of patients with controlled blood pressure)

Notes 26 points before and 37 points after the intervention with 1-month interval between January 2000 and
June 2007

Risk of bias

Bias Authors' judgement Support for judgement

Intervention independent
of other changes (ITS)

High risk Outcomes would be influenced by various confounding factors during the
years, not only pay for performance

Shape of the intervention
effect pre-specified (ITS)

Low risk Point of intervention and point of analysis were the same

Intervention unlikely to af-
fect data collection (ITS)

Low risk The intervention itself was not likely to affect data collection

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study (ITS)

Low risk Primary outcomes were objective: systolic and diastolic blood pressures over
time, rates of blood pressure monitoring, blood pressure control

Incomplete outcome da-
ta adequately addressed
(ITS)

Unclear risk Missing outcome data were not mentioned by study authors in the article

Serumaga 2011 
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Selective outcome report-
ing (ITS)

Low risk Related outcomes were reported clearly after analysis

Other risks of bias (ITS) Unclear risk Interventions were implemented in all 4 UK countries and had no suitable
comparison group. Therefore researchers were not able to follow similar pop-
ulations for which these interventions were not implemented

Serumaga 2011  (Continued)

 
 

Methods ITS
Some limitations

Participants Setting: Ireland, Eastern Health Board cohort of
223 general practitioners
Unit: GPs

Interventions Ireland Indicative Drug Targeting Savings Scheme (IDTSS)

Outcomes Drug use (items)
Costs (per item, per patient)

Notes Cohorts merged, 3 points before and 3 points after the intervention with annual interval between 1990
and 1995

Risk of bias

Bias Authors' judgement Support for judgement

Intervention independent
of other changes (ITS)

High risk The Indicative Drug Target Savings Scheme (IDTSS) was not the only factor
that influenced outcomes. Several factors affected the results

Shape of the intervention
effect pre-specified (ITS)

Low risk The shape of the intervention effect was defined clearly by the study authors

Intervention unlikely to af-
fect data collection (ITS)

Low risk Methods of data gathering and resources were the same before and after the
intervention

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study (ITS)

Low risk Outcomes were not objective, but the primary outcome variables were as-
sessed blindly

Incomplete outcome da-
ta adequately addressed
(ITS)

Unclear risk It was not clear whether all missing outcomes measures were similar before
and after intervention periods, and this was unlikely to bias the results

Selective outcome report-
ing (ITS)

Low risk All relative outcomes were reported in the Results section

Other risks of bias (ITS) Unclear risk More effects than interventions should have influenced reported outcomes. It
was not mentioned whether all prescribers were blind to the intervention

Walley 2000 
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Methods CBA
Serious limitations

Participants Setting: UK, Lincolnshire
FH (4th wave): 23
Non-FH: 63
Unit: practice

Interventions UK, NHS fund-holding

Outcomes Drug use (items, generics)
Costs (per patient)

Notes Waves 1 to 3 (aggregated) were not included in the analysis because no adequate baseline/intervention
period was included

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random allocation was not used

Allocation concealment
(selection bias)

High risk This was a CBA study without adequate allocation concealment

Baseline outcome mea-
surements

Low risk In both control and intervention groups, costs per patient were assessed at
the baseline period. No important differences in outcome measurements were
noted before the fund-holding scheme

Baseline characteristics Unclear risk No report described baseline characteristics in text or in tables or indicated
whether differences between fund-holders and non-fund-holders affected the
results

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk This was not mentioned in the text

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study

Unclear risk No data were provided to clarify whether primary outcome variables were as-
sessed blindly

Protection against conta-
mination

Low risk Control group did not receive the intervention policy

Selective outcome report-
ing (reporting bias)

Low risk All prescribing data were reported

Other risks of bias Unclear risk It was not clear whether the study was affected by other risks of bias

Whynes 1997 

 
 

Methods CITS
Serious/some limitations

Wilson 1995 
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Participants Setting: UK, North West Regional Health Authority
Fund-holding (1st wave): 20
Fund-holding (2nd wave): 31
Fund-holding (3rd wave): 49
Non-fund-holding: 312
Unit: practice

Interventions UK, NHS fund-holding

Outcomes Drug use (items, generics)
Costs (per patient, per item)

Notes 12 points before and 12 points after the intervention with a 1-month interval between April 1990 and
March 1994. For each wave, two years of data were provided (i.e. 24 data points)

Wave 1: 90 to 92; wave 2: 91 to 93; wave 3: 92 to 94

Risk of bias

Bias Authors' judgement Support for judgement

Intervention independent
of other changes (ITS)

High risk Outcomes were influenced by other variables during study periods

Shape of the intervention
effect pre-specified (ITS)

Low risk The point of analysis and the point of intervention were similar

Intervention unlikely to af-
fect data collection (ITS)

Low risk The prescribing analysis and cost (PACT) data were used before and after the
intervention

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study (ITS)

Low risk Primary outcomes were assessed blindly

Incomplete outcome da-
ta adequately addressed
(ITS)

Low risk Missing outcome data in full text were addressed and seem to have not affect-
ed the results

Selective outcome report-
ing (ITS)

Low risk All outcomes were given in the Methods and were reported in the Results

Other risks of bias (ITS) High risk Such incentives focused on cost rather than on cost-effectiveness. Improve-
ments in cost containment must not be made to the detriment of prescribing
quality - a point emphasised by local prescribing advisors

Wilson 1995  (Continued)

 
 

Methods CBA
Serious limitations

Participants Setting: UK
5 health authorities in NW region

Interventions UK, NHS fund-holding

Wilson 1999 
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Outcomes Drug use (DDD, drug subgroups)
Costs (per patient, per DDD)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Random allocation was not used

Allocation concealment
(selection bias)

High risk This was a CBA study without adequate allocation concealment

Baseline outcome mea-
surements

Low risk Prescribing patterns were measured before the intervention. No important dif-
ferences in outcomes were noted before the intervention

Baseline characteristics Low risk The third and fourth waves of fund-holding practices were compared with
those of matched non-fund-holding practices; no differences were found

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No obvious data about missing outcomes can be found

Knowledge of the allo-
cated interventions ade-
quately prevented during
the study

Unclear risk It is not specified whether outcomes were assessed blindly

Protection against conta-
mination

Low risk Non-fund-holders were clear of the intervention

Selective outcome report-
ing (reporting bias)

Low risk All prescribing data such as costs, volume and… were adequately reported

Other risks of bias Unclear risk The matching process could not account for all possible confounders and may
even have introduced some confounders

Wilson 1999  (Continued)

CBA: controlled before-aMer; CITS: controlled interrupted time series; DDD: defined daily doses; FH: fund-holding; GB: global budget; GP:
general practitioner; GPRD: General Practice Research Database; IDTSS: Ireland Indicative Drug Targeting Savings Scheme; ITS: interrupted
time series; NHS: National Health Service; PACT: prescribing analysis and cost; PU: prescribing unit.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Andersson 2009 Uncontrolled after -only study

Ashworth 2004 Uncontrolled after -only study

Bain 1993 After-only study without control group

Baines 1997 Cross-sectional
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Study Reason for exclusion

Baines 1997b No baseline data

Bateman 1996 Observational study/ No control group

Bergström 2007 Qualitative case study

Bhargava 2010 No relevant intervention

Bhatti 2007 No relevant intervention

Black 2009 No relevant intervention

Bryant 2005 Type of study (descriptive) and type of intervention (no explicit financial incentive for prescribers)

Campbell 2007 Uncontolled before-after study; too few data points

Campbell 2009 Uncontolled before-after study; too few data points

Chang 2009 Uncontolled before-after study

Chen 2008 No appropriate control group

Chernew 2000 No baseline/ No control group

Chou 2010 Before-after study without a "no intervention" control group; not enough data for re-analysis as an
ITS study

Chu 2008b No appropriate control group

Chu 2010 No relevant intervention

Chung 2010a No baseline data

Chung 2010b Before-after study without "no intervention" control group

Coulter 1993 No adequate control group

Curttis 2003 Not a primary study

Danzon 1997 Multiple interventions measured simultaneously; effects of drug budgets cannot be extracted sep-
arately

Delmar 2006 Not a primary study

Doshi 2010 Not enough available data

Dusheiko 2003 No relevant outcome

Edgar 1999 No baseline data

Elhayany 2001 No relevant intervention

Elliott 2010 Uncontrolled before-after study

Etter 1998 2 interventions at the same time not possible with outcomes of the budget cap intervention
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Study Reason for exclusion

Fear 1994 Evaluated only a pre-fund-holding pilot project with no real incentives

Hespanhol 2005 No relevant intervention

Hoffman 2010 Uncontrolled before-after study

Hoopmann 1995 Cross-sectional

Houghton 1998 Some providers had received the intervention at baseline, before the study started

Howie 1995 Evaluates a "shadow fund-holding" project, pre-fund-holding; overlaps with the start of real fund-
holding

Jacobson 2006 Before-only study

Jünger 2000 Uncontrolled before-after study

Kaestner 2012 No relevant intervention

Kammerling 1996 No relevant outcome

Landon 2007 No relevant intervention

Lee 2007 No relevant outcome

Li 2008 No relevant intervention

Ling 2008 Uncontrolled before-after study

Liu 2009 No relevant intervention

Malcolm 1999 Uncontrolled before-after study

Malcolm 2001 Uncontrolled before-after study

Maxwell 1993 Evaluates a "shadow fund-holding" project, pre-fund-holding; overlaps with the start of real fund-
holding

Maynard 2010 Not a primary study

Millet 2007 Uncontrolled before-after study

Mossalios 2005 Not a primary study

Newton 1993 After-only study without control group

O'Malley 2006 Not enough data; financial pay for performance incentive is supported by a pharmacist detailing
programme

Ohlsson 2007 After-only study

Peabody 2011 No relevant outcome

Prokes 2009 No relevant intervention
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Study Reason for exclusion

Sakshaug 2007 No relevant intervention

Schmidt 2006 No control group and no time series data

Schreyögg 2004 Inappropriate selection of time series design to assess effect, as the time series was strongly influ-
enced by historical events (Germany reunification)

Schreyögg 2005 Inappropriate selection of time series design to assess effect, as the time series was strongly influ-
enced by historical events (Germany reunification)

Trifirio 2008 Uncontrolled before-after study

Whynes 1995 Innappropriate selection of research design; intervention groups are at different stages of fund-
holding

Whynes 1997b After-only study without control group

Zhang 2012 No relevant intervention

ITS: Interrupted time series
 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Not yet assessed

Participants  

Interventions  

Outcomes  

Notes  

Chang 2013 

 
 

Methods Not yet assessed

Participants  

Interventions  

Outcomes  

Notes  

Harrison 2014 

 
 

Methods Not yet assessed

Kontopantelis 2013 
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Participants  

Interventions  

Outcomes  

Notes  

Kontopantelis 2013  (Continued)

 
 

Methods Not yet assessed

Participants  

Interventions  

Outcomes  

Notes  

Kristensen 2014 

 
 

Methods Not yet assessed

Participants  

Interventions  

Outcomes  

Notes  

Li 2014 

 
 

Methods Not yet assessed

Participants  

Interventions  

Outcomes  

Notes  

MacBride-Stewart 2008 

 
 

Methods Not yet assessed

Naomh Gallagher 2012 
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Participants  

Interventions  

Outcomes  

Notes  

Naomh Gallagher 2012  (Continued)

 
 

Methods Not yet assessed

Participants  

Interventions  

Outcomes  

Notes  

Park 2014 

 
 

Methods Not yet assessed

Participants  

Interventions  

Outcomes  

Notes  

Sun 2014 

 
 

Methods Not yet assessed

Participants  

Interventions  

Outcomes  

Notes  

Zhang 2014 
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Databases

• Effective Practice and Organisation of Care Group Register

• Evidence-Based Medicine (EBM) Reviews, the Cochrane Central Register of Controlled Trials

• MEDLINE (Ovid)

• EMBASE (Ovid)

• CSA Worldwide Political Science Abstracts

• EconLit WebSPIRS

• SIGLE, System for Information on Grey Literature in Europe

• INRUD, International Network for Rational Use of Drugs

• International Political Science Abstracts

• NHS EED, National Health Services Economic Evaluation Database, CRD

• PubMed for relevant journals not indexed in MEDLINE

• NTIS, National Technical Information

• PAIS International, Public Affairs Information Service

• IPA, International Pharmaceutical Abstract

• Global Jolis

• JOLIS

• WHOLIS

• Institute for Scientific Information (ISI) Web of Science

Websites

• World Bank e-Library

• WHO (World Health Organization)

• OECD (Organisation for Economic Co-operation and Development) Publications & Documents

• SourceOECD

• World Bank Documents & Reports

Table 1.   Databases and websites searched for the first version of this review 

 
 

Country Policy/Time
period

Motivation Setting of bud-
get

Physician in-
centives

Physician dis-
incentives

Theoretical effects

Taiwan Drug reim-
bursement
rate reduc-
tion, starting
in 2000

Reducing
prescrip-
tion costs

  Physicians
earn a share
of the revenue
that hospitals
gain from sell-
ing medicines

Reducing re-
imbursement
rate reduces
physicians'
tendency to
overprescribe

Fincianal incentives from
drug sales affect physician
prescribing. Removing this
incentive will help to ratio-
nalise physician prescribing

Taiwan National
Health In-
surance Drug
Budget Pro-
gramme,
starting in
2002

Reducing
prescrip-
tion costs

Global budget
based on an indi-
vidual expendi-
ture cap

  Maximum ex-
penditure cap

 

UK Pay for perfor-
mance (qual-
ity and out-
come frame-

improving
quality of
care

NHS commit-
ted 1.8 GBP for
funding the pro-
gramme

Up to 25%
increase in
physician in-
come (max-

  Direct financial incentives
may result in improved quali-
ty of care, including prescrib-
ing

Table 2.   Description of financial incentive policies of the included studies 
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work), starting
in 2004

imum of
31,000 GBP)

Sweden Fixed pharma-
ceutical bud-
get, 2000 to
2003

Controlling
prescrip-
tion drug
costs

Previous year
budget and de-
mographic char-
acteristics of pa-
tients

Remaining
pharmaceu-
tical budget
was given to
the health
centre and
can be used
as bonus pay-
ment

Health cen-
tre had to re-
pay any extra
pharmaceu-
tical expendi-
tures

Making the health centres
'residual claimants' (i.e. re-
sponsible for deficits or sur-
pluses) will directly affect the
physicians prescribing. This
may happen via reducing the
number of prescriptions, re-
ducing DDD per prescription
or selecting cheaper alterna-
tive pharmaceuticals

Nether-
lands

Behaviour-in-
dependent fi-
nancial incen-
tive, 2000 to
2002

Controlling
prescrip-
tion drug
costs

  On-o% bonus
payment by
the insur-
ance compa-
ny (paid be-
fore-hand, ir-
respective of
physician per-
formance)

The decision
to follow the
regional for-
mulary was
made democ-
ratically in the
presence of
physician rep-
resentatives
and opinion
leaders

Ownership of the decision via
participation in development
of the formulary and the de-
cision to adopt the formula-
ry via the insurance organ-
isation is likely to improve
physician performance to-
wards the target behaviour

Germany Collective
drug budget
"spending
caps"
(Health Care
Reform Act),
1993 to 2002
(formally
abolished in
2001)

Controlling
prescrip-
tion drug
costs

Based on pre-
vious regional
spending. From
1998: regional
net budget =
gross budget mi-
nus co-payments
and rebates from
industry
nationally set
in 1993, then re-
gionally
 
Negotiated be-
tween physician
associations and
statutory health
insurances

None (sav-
ings will not
be available to
physicians)

Regional
physician as-
sociations are
responsible
for overspend-
ing (maxi-
mum 5% of
total budget).
Can decline to
pay for excess
spending and
can request it
from individ-
ual practice

Reduction in drugs with dis-
puted effect, savings can fa-
cilitate use of more expen-
sive drugs, improve quality
of prescribing or increase re-
ferrals to save (drug budget is
independent of other care)

Ireland IDTSS (Indica-
tive Drug Tar-
get Savings
Scheme),
starting in
1993

Controlling
prescrip-
tion drug
costs

Individual prac-
tice budget
based on pre-
vious spending
and national av-
erage
 
Negotiated by
local medical ad-
visor and prac-
tice

Savings were
divided be-
tween GP and
health author-
ity

None Decrease in prescribed drug
volume and cost per item;
improvement in quality of
prescribing

UK Fund-holding Controlling
prescrip-

Based on previ-
ous spending of
practice adjust-

Savings can
be invested
by each fund-

Responsible
for overspend-
ing up to a

Decrease in prescribed drug
volume and cost per item;
improvement in quality of

Table 2.   Description of financial incentive policies of the included studies  (Continued)
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in Great
Britain and
Scotland:
April/1991 to
1997
(announced
in 1990)
 
in Wales and
Northern Ire-
land 1993 to
1997

tion drug
costs

ed for patient
mix and spend-
ing of compara-
tors
 
Negotiated by
local health au-
thority and prac-
tice

holder to im-
prove services
in other bud-
gets, or in the
year follow-
ing the year's
drug budget

limit of 5000£.
Overspending
can be cov-
ered by other
budgets

prescribing. Referrals are
postponed, as these are also
part of a budget

Table 2.   Description of financial incentive policies of the included studies  (Continued)

 
 

Country Policy Motivation Setting of budget Incentives Disincentives Theoretical ef-
fects

New
Zealand

Independent prac-
tice associations
(IPAs): umbrel-
la organisation
of general practi-
tioners (GPs), spe-
cialists and other
healthcare (HC)
providers with dif-
ferent budgets
for provided care
(1993)

Budgets:
to improve
quality of
care (IPAs:
increase
power of
GPs to-
wards
health re-
forms)

IPA can choose to
take a budget for
pharmaceutical ex-
penditures. Histor-
ical expenditures
(changes from fee-
for-service to Inte-
grated capitation
based budgets)

Regional health au-
thority (or other pay-
ers) and IPA

Savings can be
kept by associa-
tions to improve
quality of care.
Savings can be
shifted between
budgets

IPA is respon-
sible for over-
spends, but
physicians
have refused
to take finan-
cial responsi-
bility

GPs within associ-
ation compete for
patients

USA Managed care
withholdings

  Capitation minus,
e.g. 20%

Primary care group
and HMO

Bonus if practice
balance is posi-
tive

Only partial
withholding is
paid in cases
of deficit

Keep within the
budget

USA Pharmaceutical
capitation

To have
health
plans con-
trol the
growth of
their own
spending
by control-
ling capita-
tion levels

Target drug spend-
ing amount for a
set of patients (per
member per month)
based on a base rate,
adjusted for case
mix; providers nego-
tiate with health pan

Later: Savings
will be shared by
prescribers

A percentage
of the differ-
ence between
target and ac-
tual spending
(around 70%)
has to be paid
by the physi-
cian

Prescribe fewer
and less expensive
drugs, irrespective
of the capitation
rate

UK Unified budgets
for new primary
care groups, start-
ing in
1999

To ensure
that ac-
countabil-
ity of GPs
will help
solve prob-
lems

Budget for hospi-
tal care, community
health services, pre-
scribing, infrastruc-
ture costs; funds al-
located by health au-
thority. Compulsory
for all GPs

For sta% premis-
es and computer
costs. GP salary
not involved

  Increased moni-
toring needed. As
GP budget grows
slower than over-
all budget, incen-
tive to limit spend-
ing

Table 3.   Description of other identified financial incentive policies that did not meet the inclusion criteria 
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Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Sweden Regionalisation:
responsibility for
drug expenditure
moved from feder-
al to regional lev-
el, starting in 1998

To increase
cost aware-
ness of
county
councils

Government and
county council

Generate savings 2002 to 2004:
Exceeding
costs are cov-
ered by the
government,
which com-
pensates
county coun-
cil for up to
75% of over-
spent costs
(ca 9% of bud-
get)

Development of
local initiatives
promoting eco-
nomical prescrib-
ing (generic pre-
scribing, drug
lists. etc.)

Italy Benchmarking
1980;
virtual targets
("budget agree-
ments") 1992;
guidelines

To con-
tain costs,
decrease
growth of
drug ex-
penditures

Local agreement (lo-
cal health enterpris-
es responsible for
drug budget); GP as-
sociation and local
health enterprises

Regional savings
will be distrib-
uted in terms of
money or other
rewards

None applied Drugs versus over-
all

Spain Regional target
budgets for pri-
mary care cen-
tres and hospitals,
starting in
2000

To improve
efficiency
of care

Regional About 2% of
salary is depen-
dent on pre-
scribing tar-
gets (Antononaz
2002)

None (nation-
al drug bud-
gets are al-
ways covered
by industry;
physicians are
paid by salary)

No abuse because
of constant moni-
toring

Switzerland Budget cap plus
gate-keeping

To slow
growth of
healthcare
expendi-
tures

Per capita expendi-
ture caps

Physician man-
ager responsible
for keeping the
budget within
limits by super-
vising physicians

The insurer
is to retain
financial re-
sponsibility,
but penalties
would be ap-
plied for those
exceeding
budgets

Efficient provision
of care

USA/Michi-
gan

Pay for perfor-
mance 2000 to
2003

To reduce
prescrip-
tion drug
costs

Regional Small financial
incentive of $250
to $500 every 6
months

None Financial incen-
tive improves tar-
geted behaviours

USA/One
locality

Physician-spe-
cific pay for per-
formance on top
of fee-for-service
payments, 2005 to
2007

To improve
quality of
care

Local Small financial
incentive, max-
imum of $5000
per year (about
2% of annual
salary)

None Physician de-
signed pay for per-
formance is more
likely to improve
behaviour than
P4Ps designed
without the input
of physicians

UK Indicative pre-
scribing
scheme,
 
1991 to 1997

To control
prescrip-
tion drug
costs

Based on previous
spending practice,
negotiated by local
medical advisors and
statutory health in-
surances

Savings to be
used within
health authority
and divided by
all GPs

None Decrease in pre-
scribed drug vol-
ume and cost per
item. Improve-
ment in quality of
prescribing

Table 3.   Description of other identified financial incentive policies that did not meet the inclusion criteria  (Continued)
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Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

USA Medicare Pre-
scription Drug Im-
provement and
Modernization Act
of 2003

To apply re-
imburse-
ment rate
reduction
policy

National Physicians earn a
share of the rev-
enue that hospi-
tals gain by sell-
ing medicines

Reducing re-
imbursement
rate reduces
physicians'
tendency to
overprescribe

Fincianal incen-
tives from drug
sales affect physi-
cian prescrib-
ing. Removing
this incentive will
help to rationalise
physician pre-
scribing

Literature: New Zealand (Malcolm 1999; Malcolm 2001); USA (Weiner 1990; Jacobson 2006; O'Malley 2006; Rosenthal 2006; Rowe
2006; Trude 2006; Chang 2009; Chung 2010a; Doshi 2010; Elliott 2010; ); UK (Bateman 1996; Whynes 1997b; Ashworth 2004; Klein
2004); Sweden (Calltorp 1996; Calltorp 1999; Lundkvist 2002; Ohlsson 2007; Andersson 2009); Italy (Fattore 1998; Atella 2000; Mapelli
2003); Spain (Lopez Bastida 2000; Antonanzas 2003); Switzerland (Etter 1998)
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5
5

Bias/Study Bradlow

1993

Burr

1992

Whynes

1997

Wilson

1999

Baines

1997

Corney

1997

Martens

2007

Granlund

2006

Chu

2008

Was the allocation sequence adequately gen-
erated?

No No No No No No No No No

Was the allocation adequately concealed? No No No No No No No No No

Were baseline outcome measurements simi-
lar?

Yes Yes Yes Yes Yes Yes Yes Yes Yes

Were baseline characteristics similar? No No No No No No Yes Yes No

Were incomplete outcome data adequately
addressed?

Yes Yes Unclear Unclear Unclear No Yes Unclear Yes

Was knowledge of the allocated interventions
adequately prevented during the study?

Yes Yes Yes Yes Yes Yes Yes Yes Unclear

Was the study adequately protected against
contamination?

Yes Yes Yes Yes Yes Yes Yes Yes Yes

Was the study free of selective outcome re-
porting?

Yes Unclear Yes Yes Unclear Unclear Yes Yes Yes

Was the study free of other risks of bias? Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear No

Table 4.   Risk of bias in CBA studies 

 
 

Bias/Study Walley

2000

Gouether

1995

Schoffski

1997

Harris

1996

Wilson

1995

Raferty

1997

Doran

2011

Serumaga

2011

Chou

2008

Was the intervention independent of other
changes?

No No No No No No Yes Yes Unclear

Was the shape of the intervention effect pre-
specified?

Yes Yes Yes Yes Yes Yes Unclear Yes No

Table 5.   Risk of bias in interrupted time series (ITS) studies 
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6

Was the intervention unlikely to affect data
collection?

Yes Yes Yes Yes Yes Yes Yes Yes Yes

Was knowledge of the allocated interventions
adequately prevented during the study?

Yes Yes Yes Yes Yes Yes Yes Yes Unclear

Were incomplete outcome data adequately
addressed?

Unclear Unclear No Unclear Yes Unclear No Unclear No

Was the study free of selective outcome re-
porting?

Yes Yes Yes Yes Yes Yes Yes Unclear Yes

Was the study free of other risks of bias? Unclear Yes Unclear No No No Unclear Unclear Unclear

Table 5.   Risk of bias in interrupted time series (ITS) studies  (Continued)

 
 

Interven-
tion

Outcome Study ID Setting Type of
Study

         

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Burr 1992 Wave 1 CBA 18 - - 0.8 -

Bradlow
1993

Wave 1 CBA 40 - - 1.8 -

Bradlow
1993

Wave 1 CBA - - - - 3.6**/****

Wilson
1999

Wave 3/4 CBA - - - - 39.2***

Items per
patient

Whynes
1997

Wave 4 CBA - - - -1.2 -

UK fund -
holding

Items per
patient

      Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative
change

Table 6.   E�ect of drug budgetary policies on drug use 
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7

24 months
(95% CI)

Rafferty
1997

Wave 1 CITS -63.6
(-249.3 to
122.1)

-2.5
(-9.8 to 4.9)

-1
(-8.8 to 6.8)

-2.8
(-11.5 to 5.9)

0.2
(-10.3 to 10.7)

Harris
1996

Wave 1 CITS 0.4
(-1.1 to 1.8)

0.4
(-1.2 to 2)

0.7
(-1.3 to 2.7)

1.4
(-1.5 to 4.2)

2.6
(-2.1 to 7.2)

Wilson
1995

Wave 1 CITS 1.4
(-6.6 to 9.4)

1.9
(-9.3 to 13.1)

-4.1
(4.3 to -4)

-10.2
(-10.4 to -10)

-

Rafferty
1997

Wave 2 CITS -43.6
(-257 to 169.8)

-1.6
(-9.2 to 6)

-2.4
(-10.3 to 5.5)

-3.6
(-12.1 to 4.8)

-4.2
(-13.7 to 5.4)

Rafferty
1997

Wave 3 CITS -44.3
(-280.1 to
191.4)

-1.4
(-9.9 to 7)

1.5
(-7.2 to 10.1)

1.5
(-7.5 to 10.5)

-

Wilson
1995

Wave 2 CITS 2.7
(-9.5 to 14.9)

7.1
(-25.1 to 39.2)

-15.8
(-16.1 to -15.5)

-14.5
(-15.2 to -13.9)

-

Wilson
1995

Wave 3 CITS 4.8
(-4.8 to 14.4)

16.8
(-17.1 to 50.8)

-21.3
(-21.6 to -20.9)

-28.9
(-29.4 to -28.3)

-

Harris
1996

Wave 2 CITS -0.5
(-1.3 to 0.3)

-0.5
(-1.3 to 0.3)

-0.4
(-1.3 to 0.5)

-0.3
(-1.4 to 0.8)

-0.1
(-1.7 to 1.5)

Harris
1996

Wave 3 CITS 0.0
(-0.7 to 0.7)

0.0
(-0.8 to 0.8)

0.0
(-0.8 to 0.9)

0.2
(-0.7 to 1.2)

0.4
(-0.7 to 1.6)

Harris
1996

Wave 4 CITS 0.3
(-0.4 to 1)

0.3
(-0.4 to 1.1)

0.1
(-0.6 to 0.9)

-0.4
(-1.2 to 0.5)

-

Harris
1996

Wave 5 CITS -0.2
(-1 to 0.5)

-0.2
(-1 to 0.5)

-0.2
(-1 to 0.6)

- -

Generic
percent-
age

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Table 6.   E�ect of drug budgetary policies on drug use  (Continued)
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Bradlow
1993

Wave 1 CBA 4.1 - - 8.8 -

Bradlow
1993

Wave 1 CBA - - - - 17.2**/****

Baines
1997

Waves 1 to
3, Lincolns

CBA - - - - 10.7**

Baines
1997

Waves 1 to
3, Devon

CBA - - - - 9.5**

Whynes
1997

Wave 4 CBA 3.5 - - - -

Wilson
1999*

Wave 3/4 CBA - - - - 4***

      Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative
change
24 months
(95% CI)

Rafferty
1997

Wave 1 CITS 2.8
(1.5 to 4.1)

10.8
(5.6 to 16)

12.7
(7.1 to 18.2)

15.8
(9.4 to 22.2)

23
(15 to 31)

Wilson
1995

Wave 1 CITS 1.7
(0.8 to 2.7)

345.7
(151.8 to 539.6)

342.7
(341.1 to 344.4)

190.5
(189 to 192)

-

Rafferty
1997

Wave 2 CITS 1.3
(-0.2 to 2.9)

5.1
(-0.9 to 11.1)

5.9
(-0.4 to 12.2)

8.5
(1.6 to 15.5)

13.6
(5.4 to 21.7)

Rafferty
1997

Wave 3 CITS 0.5
(-1 to 1.9)

1.8
(-3.9 to 7.4)

5.7
(-0.1 to 11.5)

14.2
(8.1 to 20.4)

-

Wilson
1995

Wave 2 CITS 1.0
(-0.1 to 2.1)

45.4
(-2.4 to 93.2)

66.5
(66.1 to 66.8)

68.1
(67.6 to 68.7)

-

Generic
percent-
age

Wilson
1995

Wave 3 CITS 1.9
(0.8 to 3)

35.5
(15.1 to 55.9)

-12.2
(-12.4 to -12.1)

-43.7
(-43.5 to -44.0)

-

Table 6.   E�ect of drug budgetary policies on drug use  (Continued)
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      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

All antiul-
cer drugs
(DDD)

Wilson
1999

Wave 3/4 CBA - - - - -6.7***

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Percent-
age PPI of
all antiul-
cer drugs
(DDD) Wilson

1999
Wave 3/4 CBA - - - - -7.9***

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

All antide-
pressant
drugs
(DDD)

Wilson
1999

Wave 3/4 CBA - - - - -7.9***

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Percent-
age SSRIs
of all
antide-
pressant
drugs
(DDD)

Wilson
1999

Wave 3/4 CBA - - - - -0.8***

      Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative
change
24 months
(95% CI)

Ireland in-
dicative
drug bud-
gets

Items per
patient

Walley
2000

IDTSS ITS -0.8

(-1.4 to -0.2)

- - -8.2

(-14.4 to -2.0)

-10.1

(-17.5 to -2.7)

German
drug bud-
get

Items per
patient

      Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative
change
24 months
(95% CI)

Table 6.   E�ect of drug budgetary policies on drug use  (Continued)
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0

Guether
1995

Social in-
surance

ITS -34,552
(-99,896 to
30,791)

-11.2
(-32.3 to 10.0)

-12.1
(-37.8 to 13.7)

-13.4
(-48.9 to 22.1)

-

      Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative
change
24 months
(95% CI)

Chou 2008

(for hyper-
tension)

NHI ITS 0.000 (-0.001 to
0.014)

-0.01 (-0.05 to
0.03)º

- 0.01 (-0.06 to
0.03) º

-0.01 (-0.06 to 0.04) -0.01 (-0.08 to
0.06)

Taiwan
National
Health In-
surance
(NHI)
Drug Bud-
get Pro-
gramme

Items per
prescrip-
tion

Chou 2008
(for dia-
betes)

NHI ITS -0.01 (-0.02 to
-0.005)

-0.02 (-0.04 to
0.04) º º

-0.01 (-0.05 to
0.03) º º

-0.02 (-0.05 to 0.03) -0.06 (-0.13 to
0.006)

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Granlund
2006

Sweden,
Burtrask

CBA -0.03 - - - -0.05 º º º

Prescrip-
tion per
patient

Granlund
2006

Swe-
den, Mo-
robacke

CBA 0.39 - - 0.70 -

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Granlund
2006

Sweden,
Burtrask

CBA -2.35 - - - -0.055 º º º

Sweden
fixed bud-
gets for
pharma-
ceutical
expendi-
tures

DDDs per
prescrip-
tion

Granlund
2006

Swe-
den, Mo-
robacke

CBA 2.12 - - 0.05 -

*Median.

**3-year f/u.

Table 6.   E�ect of drug budgetary policies on drug use  (Continued)
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1

***Combined wave 4: 1-year f/u; wave 3: 2-year f/u.

****Data from Stewart-Brown 1995.

º Data were available for 4 months after the intervention.

º º Data were available for 8 months after the intervention.

º º º Data were available for 20 months after the intervention.

CBA: controlled before-after; CITS: controlled interrupted time series; DDD: defined daily doses; IDTSS: Indicative Drug Target Savings Scheme; ITS: interrupted time series.

Table 6.   E�ect of drug budgetary policies on drug use  (Continued)

 
 

Interven-
tion

Outcome Study ID Setting Type of
study

         

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Bradlow
1993

Wave 1 CBA -0.5 - - -6.3  

Bradlow
1993

Wave 1 CBA - - - - -5.2*/***

Rafferty
1997

Wave 3 CBA -0.5 - - -5.3 n.a.

Costs per
item

Wilson
1999

Wave 3/4 CBA - - - - -2.8**

      Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative change
24 months
(95% CI)

Rafferty
1997

Wave 1 CITS -0.4
(-0.8 to 0)

-4.9
(-10.1 to 0.4)

-5.8
(-11,3 to -0,3)

-7
(-13 to -1)

-9.2
(-16.1 to -2.3)

UK fund-
holding

Costs per
item

Wilson
1995

Wave 1 CITS -0.2
(-0.3 to -0.1)

-31.4
(-50 to -13.1)

-41.6
(-41.8 to -41.4)

-47.8
(-48.2 to -47.5)

-

Table 7.   E�ect of drug budgetary policies on drug expenditures 
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Rafferty
1997

Wave 2 CITS -0.3
(-0.8 to 0.2)

-3.5
(-9.2 to 2.2)

-4.2
(-10.1 to 1.6)

-6.2
(-12.4 to 0)

-9.8
(-16.7 to -3)

Wilson
1995

Wave 2 CITS -0.2
(-0.4 to -0)

-36.9
(-71.1 to -2.7)

-45.1
(-45.5 to -44.7)

-49.2
(-49.9 to 48.5)

-

Wilson
1995

Wave 3 CITS -0.3
(-0.5 to -0.1)

-99.6
(-157.4 to -41.8)

-85.3
(-86 to -84.6)

-44.3
(-45.7 to 42.9)

-

    Adjusted
relative
change 24
months

Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Costs
per item
(PPIs)

Wilson
1999

Wave 3/4 CBA - - - - -1**

    Adjusted
relative
change 24
months

Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Costs
per item
(SSRIs)

Wilson
1999

Wave 3/4 CBA - - - -1.9 -2.7**

    Adjusted
relative
change 24
months

Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Burr 1992 Wave 1 CBA -0.6 - - -4.5 -

Bradlow
1993

Wave 1 CBA -0.8 - - -4.6 -

Bradlow
1993

Wave 1 CBA -1.1 - - -6.2 0.4*/***

Baines
1997

Wave 1-3,
Lincolns

CBA - - - - -18.5*

Costs per
patient

Baines
1997

Wave 1-3,
Devon

CBA - - - - -16.4*

Table 7.   E�ect of drug budgetary policies on drug expenditures  (Continued)
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Whynes
1997

Wave 4 CBA -0.7 - - - -

Corney
1997

Wave 2 CBA 0.2 - - 0.5 -4.8

      Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative change
24 months
(95% CI)

Rafferty
1997

Wave 1 CITS -922.7
(-2045.8 to
200.4)

-4.9
(-10.8 to 1.1)

-4
(-10.2 to 2.3)

-7.3
(-14.2 to -0.4)

-9.1
(-17.1 to -1.1)

Wilson
1995

Wave 1 CITS -0
(-0.1 to 0.1)

-6
(-26.5 to 14.6)

6.7
(6.5 to 6.9)

1
(0.6 to 1.3)

-

Harris
1996

Wave 1 CITS -1.2
(-3 to 0.7)

-1.2
(-3.1 to 0.7)

-0.8
(-3.3 to 1.7)

0.1
(-4 to 4.2)

2
(-5.9 to 10)

Rafferty
1997

Wave 2 CITS -566.6
(-1594.6 to
461.4)

-2.6
(-7.3 to 2)

-3.4
(-8.2 to 1.4)

-6.7
(-11.7 to -1.6)

-11
(-16.5 to -5.5)

Rafferty
1997

Wave 3 CITS -192.6
(-1482.6 to
1097.5)

-0.6
(-6 to 4.9)

-2.3
(-7.9 to 3.3)

-5.6
(-11.3 to 0.2)

-

Wilson
1995

Wave 2 CITS -0.1
(-0.2 to -0)

-166.8
(-306.9 to -26.5)

128.6
(127.9 to 129.4)

66.8
(65.6 to 67.9)

-

Wilson
1995

Wave 3 CITS -0
(-0.1 to 0.1)

-1.2
(-42.4 to 39.9)

-61.5
(-61.8 to -61.2)

-79.7
(-80.2 to -79.3)

-

Harris
1996

Wave 2 CITS -2.9
(-4.1 to -1.7)

-2.9
(-4.1 to -1.7)

-2.8
(-4.1 to -1.4)

-2.5
(-4.1 to -0.9)

-2
(-4.3 to 0.3)

Harris
1996

Wave 3 CITS -0.6
(-2 to 0.7)

-0.6
(-2 to 0.7)

-0.6
(-2 to 0.9)

-0.5
(-2.3 to 1.4)

-0.3
(-3.4 to 2.8)

Costs per
patient

Harris
1996

Wave 4 CITS -1.5
(-2.9 to 0)

-1.5
(-3 to 0)

-1.9
(-3.4 to -0.5)

-2.8
(-4.5 to -1.2)

-

Table 7.   E�ect of drug budgetary policies on drug expenditures  (Continued)
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Harris
1996

Wave 5 CITS -1.2
(-2.3 to -0)

-1.2
(-2.4 to -0)

-2.1
(-3.1 to -1)

- -

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Costs per
patient
(antiulcer
drugs)

Wilson
1999

Wave 3/4 CBA - - - - -10.6**

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Costs per
patient
(anti-
depres-
sants) Wilson

1999
Wave 3/4 CBA - - - - -1.9**

      Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative change
24 months
(95% CI)

Harris
1996

Wave 2 CITS -1.4
(-3.6 to 0.9)

37.6
(-24.1 to 99.3)

13.4
(-57.2 to 84.1)

-27.3
(-109.4 to 54.9)

-89.6
(-183.6 to 4.4)

Harris
1996

Wave 3 CITS 1
(-1.5 to 3.4)

-18.8
(-65.6 to 28.4)

-35.9
(-87.6 to 15.8)

-69.6
(-127.4 to -11.9)

-97
(-160.7 to -33.3)

Harris
1996

Wave 4 CITS -0.3
(-3.7 to 3)

10.3
(-90.6 to 111.2 )

-14.2
(-121.6 to 93.3)

-50.6
(-166.2 to 65.1)

-

Total pre-
scribing
costs

Harris
1996

Wave 5 CITS -0.9
(-3 to 1.2)

38.7
(-50.5 to 127.9)

21.2
(-63.9 to 106.2)

- -

      Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative change
24 months
(95% CI)

Costs per
item

Walley
2000

IDTSS ITS 0.1
(-2.5 to 2.8)

- - 0.6
(-10.1 to 11.7)

1.2
(-12.9 to 15.3)

Ireland
Indicative
drug bud-
gets

Total pre-
scribing
costs

      Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative change
24 months
(95% CI)

Table 7.   E�ect of drug budgetary policies on drug expenditures  (Continued)
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Walley
2000

IDTSS ITS -5.2
(-10 to -0.4)

- - -18.0
(-34.6 to -1.4)

-21.7
(-41.7 to -1.8)

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Granlund
2006

Sweden,
Burtrask

CBA 23.19 - - - 0.14****

Costs per
prescrip-
tion

Granlund
2006

Swe-
den, Mo-
robacke

CBA -3.8 - - -0.022 -

      Adjusted ab-
solute change

Adjusted relative
change
3 months

Adjusted relative
change
6 months

Adjusted relative
change 12 months

Adjusted rela-
tive change 24
months

Granlund
2006

Sweden,
Burtrask

CBA 0.39 - - - 0.06****

Sweden
fixed bud-
gets for
pharma-
ceutical
expendi-
tures

Costs per
DDD

Granlund
2006

Swe-
den, Mo-
robacke

CBA -0.05 - - -0.007 -

      Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative change
24 months
(95% CI)

Chou 2008 NHI; for
hyperten-
sion

ITS 0.005 (-0.005 to
0.01)

0.001 (-0.05 to
0.05)

-0.004 (-0. 05 to
0.061)

0.01 (-0.05 to 0.07) 0.02 (-0.05 to
0.1)

Taiwan
National
Health In-
surance
Drug Bud-
get Pro-
gramme

Costs per
prescrip-
tion

Chou 2008 NHI; for di-
abetes

ITS 0.00 (-0.007 to
0.005)

0.01 (-0.02 to
0.05)

0.01 (-0.02 to
0.06)

0.01 (-0.03 to 0.06) 0.01 (-0.04 to
0.08)

*3-year f/u.

**Combined wave 4: 1-year f/u; wave 3: 2-year f/u.

***Data from Stewart-Brown 1995.

****Data were available for 20 months after the intervention.

Costs of drugs dispensed from UK PACT data.

Table 7.   E�ect of drug budgetary policies on drug expenditures  (Continued)
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If not otherwise noted, price year not specified in the paper.

All Rafferty outcomes: difference in mean (costs per item results for year 3 were not re-analysable); all Harris outcomes: percentage of non-fund-holders; all Wilson out-
comes: differences in median.

If not otherwise noted, price year not specified in the paper.

CBA: controlled before-after; CITS: controlled interrupted time series; IDTSS: Indicative Drug Target Savings Scheme; ITS: interrupted time series; PPI: proton pump in-
hibitors; SSRI: selective serotonin reuptake inhibitor.

Table 7.   E�ect of drug budgetary policies on drug expenditures  (Continued)

 
 

Interven-
tion

Outcome Study ID Setting Type of
study

Absolute level
effect (95% CI)

Relative change
3 months (95%
CI)

Relative change
6 months (95%
CI)

Relative change
12 months (95% CI)

Relative
change
24
months
(95% CI)

Referral to outpatient specialists

  Guether
1995

Social in-
surance

interrupt-
ed time
series (ITS)

1543
(-5095.6 to
8181.7)

3.4
(-11.3 to 18.1)

-3.5
(-21.9 to 14.9)

-15.4
(-40.3 to 9.5)

-

  Schoffski
1997

Social in-
surance

ITS 7.5
(-2 to 17)

22.8
(-6 to 51.6)

8.4
(-25 to 41.8)

13.2
(-59.3 to 85.7)

-

Referral to hospitals

German
drug bud-
get

  Schoffski
1997

Social in-
surance

ITS 0.1
(0 to 0.2)

13.3
(1.2 to 25.5)

10.8
(-3.1 to 24.7)

13.3
(-16.6 to 43.2)

-

Table 8.   E�ect of drug budgetary policies on healthcare utilisation 

 
 

Intervention Outcome Study ID Setting Type of
study

Adjusted
absolute
change

Adjusted
relative
change
3 months

Adjusted
relative
change
6 months

Adjusted
relative
change 12
months

Adjusted
relative
change 24
months

Drug use

Table 9.   E�ect of pay for performance policies on drug use and health outcomes 
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Prescription per patient

Chinolones Martens 2007 The Nether-
lands

CBA -0.1 -0.02* - -0.13 -

Nitrofurantoin Martens 2007 The Nether-
lands

CBA 0 0** - 0.037 -

Trimethoprim Martens 2007 The Nether-
lands

CBA 0.3 0.10** - -0.03 -

Amoxicilin plus clavulan-
ic acid drugs (long-term,
short-term)

Martens 2007 The Nether-
lands

CBA -0.6 -0.19** - -0.12 -

Amoxicillin Martens 2007 The Nether-
lands

CBA -1.8 -0.20* - -0.03 -

Doxycycline Martens 2007 The Nether-
lands

CBA -0.7 -0.16** - -0.12 -

Mupirocin Martens 2007 The Nether-
lands

CBA 0.5 0.41** - 0 -

Recommended gastric
drugs

Martens 2007 The Nether-
lands

CBA 1.7 0.18* - 0.27 -

Neutrally advised gastric
drugs (short-term, long-
term)

Martens 2007 The Nether-
lands

CBA 0.4 0.01* - -0.02 -

Financial incen-
tive for prescrib-
ing according to
local guidelines

Newly introduced drugs
(short-term, long-term)

Martens 2007 The Nether-
lands

CBA 0.1 0.01* - -0.12 -

Drug use - percentage of patients with coronary heart disease treated with a β-blocker (incentivised outcome)

  Doran 2011 UK ITS 2.91 (2.75
to 3.65)

- - 2.61 (0.09 to
5.14)

0.96 (-2.15
to 4.09)

Implementa-
tion of Quality
and Outcomes
Framework

Drug use - percentage of patients with coronary heart disease and leO ventricular dysfunction treated with current ACE inhibitors (incen-
tivised outcome)

Table 9.   E�ect of pay for performance policies on drug use and health outcomes  (Continued)
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  Doran 2011 UK ITS -1.31
(-2.91 to
0.31)

- - 2.5 (-1.35 to
6.35)

1.20 (-3.56
to 5.96)

Health outcomes

Percentage of patients with controlled blood pressureFinancial in-
centive based
on the propor-
tions of patients
achieving cer-
tain quality indi-
cators

  Serumaga 2011 UK ITS -0.61
(-0.33 to
0.21)

-0.931
(-3.82 to
1.96)

-1.12 (-4.6
to 2.35)

-1.49 (-6.32
to 3.34)

-2.21
(-10.08 to
5.65)

*Mean.

**Median.

CBA: controlled before-after; ITS: interrupted time series.

Table 9.   E�ect of pay for performance policies on drug use and health outcomes  (Continued)

 
 

Intervention Outcome Study ID Setting Type of study Adjusted
absolute
change

Adjusted relative
change
3 months

Adjusted rel-
ative change
6 months

Adjusted rel-
ative change
12 months

Adjusted rel-
ative change
24 months

Costs per prescription (hypertension)

  Chu 2008 Taiwan controlled be-
fore-after (CBA)

0.012 0.008 - - -

Items per prescription (hypertension)

Drug reim-
bursement
rate reduc-
tion

  Chu 2008 Taiwan CBA 0.49 0.028 - - -

Table 10.   E�ect of drug reimbursement rate reduction policies on drug use and expenditures 
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Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 

Financial incentive
policy

Pharmaceutical budgets Pay for performance

Potential modifying
factors

Formula for calculation of the bud-
get (e.g. link to patient needs, link to
past pharmaceutical expenditures
…)

Level of application of the bud-
get (healthcare system, health set-
tings, organisation or individual pre-
scribers)

Size of the incentive (absolute size, proportional to total revenue
of the prescriber)

Nature of the incentive (positive financial incentive vs negative fi-
nancial incentive)

Level of application of the incentive (individual prescriber vs
group or organisation)

Target outcomes for incentives (and as compared with outcomes
not covered by the incentive)

Target group of pay for performance (targeting specific groups or
whole population)

Table 11.   Potential modifying factors of the e�ectiveness and outcomes of financial incentive policies for
prescribers 

 

 

A P P E N D I C E S

Appendix 1. All search strategies (run 2015)

CENTRAL

 

ID Search Hits

#1 MeSH descriptor: [Physician's Practice Patterns] this term only 1095

#2 MeSH descriptor: [Group Practice] this term only 39

#3 MeSH descriptor: [Institutional Practice] this term only 3

#4 MeSH descriptor: [Partnership Practice] this term only 3

#5 MeSH descriptor: [Private Practice] this term only 84

#6 MeSH descriptor: [Family Practice] this term only 2130

#7 MeSH descriptor: [Physicians] this term only 613

#8 MeSH descriptor: [Physicians, Family] this term only 465

#9 MeSH descriptor: [Physicians, Primary Care] this term only 62

#10 MeSH descriptor: [Professional Practice] this term only 122

#11 MeSH descriptor: [Nurses] this term only 330

#12 MeSH descriptor: [Nurse Clinicians] this term only 182

#13 MeSH descriptor: [Nurse Practitioners] this term only 309
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#14 MeSH descriptor: [Pharmacists] explode all trees 443

#15 MeSH descriptor: [Pharmacies] this term only 78

#16 MeSH descriptor: [Pharmacy] this term only 16

#17 MeSH descriptor: [Hospitals] this term only 339

#18 (physician* or GP or "gps" or doctor* or prescriber* or professional next pract*
or group next pract* or institutional next pract* or partnership next pract* or
family next pract* or general next pract* or office next pract* or private next
pract* or primary next pract* or nurse or nurses or pharmacist* or pharmacies
or pharmacy or hospital or hospitals):ti,ab

76128

#19 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or
#14 or #15 or #16 or #17 or #18

77177

#20 MeSH descriptor: [Drug Information Services] this term only 46

#21 MeSH descriptor: [Pharmacists] this term only 443

#22 MeSH descriptor: [Community Pharmacy Services] this term only 208

#23 MeSH descriptor: [Reminder Systems] this term only 609

#24 MeSH descriptor: [Feedback] this term only 967

#25 MeSH descriptor: [Education, Continuing] this term only 93

#26 MeSH descriptor: [Education, Medical, Continuing] this term only 630

#27 MeSH descriptor: [Education, Nursing, Continuing] this term only 248

#28 MeSH descriptor: [Education, Pharmacy, Continuing] this term only 26

#29 MeSH descriptor: [Guidelines as Topic] this term only 308

#30 MeSH descriptor: [Practice Guidelines as Topic] this term only 1759

#31 MeSH descriptor: [Guideline Adherence] this term only 737

#32 MeSH descriptor: [Budgets] this term only 63

#33 MeSH descriptor: [Contract Services] this term only 13

#34 MeSH descriptor: [Motivation] this term only 3093

#35 MeSH descriptor: [Physician Incentive Plans] this term only 13

#36 MeSH descriptor: [Capitation Fee] this term only 30

#37 MeSH descriptor: [Reimbursement, Incentive] this term only 62

#38 MeSH descriptor: [Income] this term only 230

#39 MeSH descriptor: [Salaries and Fringe Benefits] this term only 49
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#40 MeSH descriptor: [Benchmarking] this term only 98

#41 MeSH descriptor: [Drug Monitoring] this term only 1107

#42 MeSH descriptor: [Adverse Drug Reaction Reporting Systems] this term only 109

#43 MeSH descriptor: [Product Surveillance, Postmarketing] this term only 98

#44 ("drug information" or reminder* or feedback or "continuing education" or
capitation or salaries or salary or income* or wage or wages or fringe next ben-
efit* or benchmarking or bench next marking or outreach or visit or visits or
letter or letters or mail or mails or telephon* or "phone" or "phoning" or acad-
emic next detailing or group next detailing or fundhold* or fund next hold* or
prescrib* next scheme* or prescrip* next scheme*):ti,ab

38496

#45 guideline* near/1 (disseminat* or implement* or compliance or adherence or
distribut*):ti,ab

341

#46 (drug or drugs or pharmaceutic* or prescrib* or prescrip*) near/1 budget*:ti,ab 15

#47 incentive* near/1 (plan or plans or money* or financ* or payment* or reim-
burs*):ti,ab

308

#48 (review or report* or monitor* or surveillance or evaluat*) near/1 ("drug use"
or "drug utilization" or "drug utilisation" or prescrib* or prescrip*):ti,ab

150

#49 #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31
or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or
#43 or #44 or #45 or #46 or #47 or #48

45945

#50 MeSH descriptor: [Drug Prescriptions] this term only 465

#51 MeSH descriptor: [Drug Utilization] this term only 396

#52 MeSH descriptor: [Drug Utilization Review] this term only 122

#53 (prescrib* or prescrip*) near/2 (attitude or variation* or behavior or behaviour
or pattern* or practice* or habit or habits or accurate or trend or trends or cost
or costs or effect* or change or changes or shiM* or rational or reduce reduc-
tion or improv* or influenc* or expenditure* or rate or rates or data):ti,ab

1257

#54 ("drug use" or "drug utilization" or "drug utilisation"):ti,ab 1952

#55 #50 or #51 or #52 or #53 or #54 3761

#56 #19 and #49 and #55 in Trials 631

  (Continued)

 
NHSEED

 

ID Search Hits

#1 MeSH descriptor: [Physician's Practice Patterns] this term only 1095
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#2 MeSH descriptor: [Group Practice] this term only 39

#3 MeSH descriptor: [Institutional Practice] this term only 3

#4 MeSH descriptor: [Partnership Practice] this term only 3

#5 MeSH descriptor: [Private Practice] this term only 84

#6 MeSH descriptor: [Family Practice] this term only 2130

#7 MeSH descriptor: [Physicians] this term only 613

#8 MeSH descriptor: [Physicians, Family] this term only 465

#9 MeSH descriptor: [Physicians, Primary Care] this term only 62

#10 MeSH descriptor: [Professional Practice] this term only 122

#11 MeSH descriptor: [Nurses] this term only 330

#12 MeSH descriptor: [Nurse Clinicians] this term only 182

#13 MeSH descriptor: [Nurse Practitioners] this term only 309

#14 MeSH descriptor: [Pharmacists] explode all trees 443

#15 MeSH descriptor: [Pharmacies] this term only 78

#16 MeSH descriptor: [Pharmacy] this term only 16

#17 MeSH descriptor: [Hospitals] this term only 339

#18 (physician* or GP or "gps" or doctor* or prescriber* or professional next pract*
or group next pract* or institutional next pract* or partnership next pract* or
family next pract* or general next pract* or office next pract* or private next
pract* or primary next pract* or nurse or nurses or pharmacist* or pharmacies
or pharmacy or hospital or hospitals)

207696

#19 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or
#14 or #15 or #16 or #17 or #18

207696

#20 MeSH descriptor: [Drug Information Services] this term only 46

#21 MeSH descriptor: [Pharmacists] this term only 443

#22 MeSH descriptor: [Community Pharmacy Services] this term only 208

#23 MeSH descriptor: [Reminder Systems] this term only 609

#24 MeSH descriptor: [Feedback] this term only 967

#25 MeSH descriptor: [Education, Continuing] this term only 93

#26 MeSH descriptor: [Education, Medical, Continuing] this term only 630

#27 MeSH descriptor: [Education, Nursing, Continuing] this term only 248
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#28 MeSH descriptor: [Education, Pharmacy, Continuing] this term only 26

#29 MeSH descriptor: [Guidelines as Topic] this term only 308

#30 MeSH descriptor: [Practice Guidelines as Topic] this term only 1759

#31 MeSH descriptor: [Guideline Adherence] this term only 737

#32 MeSH descriptor: [Budgets] this term only 63

#33 MeSH descriptor: [Contract Services] this term only 13

#34 MeSH descriptor: [Motivation] this term only 3093

#35 MeSH descriptor: [Physician Incentive Plans] this term only 13

#36 MeSH descriptor: [Capitation Fee] this term only 30

#37 MeSH descriptor: [Reimbursement, Incentive] this term only 62

#38 MeSH descriptor: [Income] this term only 230

#39 MeSH descriptor: [Salaries and Fringe Benefits] this term only 49

#40 MeSH descriptor: [Benchmarking] this term only 98

#41 MeSH descriptor: [Drug Monitoring] this term only 1107

#42 MeSH descriptor: [Adverse Drug Reaction Reporting Systems] this term only 109

#43 MeSH descriptor: [Product Surveillance, Postmarketing] this term only 98

#44 ("drug information" or reminder* or feedback or "continuing education" or
capitation or salaries or salary or income* or wage or wages or fringe next ben-
efit* or benchmarking or bench next marking or outreach or visit or visits or
letter or letters or mail or mails or telephon* or "phone" or "phoning" or acad-
emic next detailing or group next detailing or fundhold* or fund next hold* or
prescrib* next scheme* or prescrip* next scheme*)

115956

#45 guideline* near/1 (disseminat* or implement* or compliance or adherence or
distribut*)

1147

#46 (drug or drugs or pharmaceutic* or prescrib* or prescrip*) near/1 budget* 30

#47 incentive* near/1 (plan or plans or money* or financ* or payment* or reim-
burs*)

461

#48 (review or report* or monitor* or surveillance or evaluat*) near/1 ("drug use"
or "drug utilization" or "drug utilisation" or prescrib* or prescrip*)

383

#49 #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31
or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or
#43 or #44 or #45 or #46 or #47 or #48

122420

#50 MeSH descriptor: [Drug Prescriptions] this term only 465

#51 MeSH descriptor: [Drug Utilization] this term only 396
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#52 MeSH descriptor: [Drug Utilization Review] this term only 122

#53 (prescrib* or prescrip*) near/2 (attitude or variation* or behavior or behaviour
or pattern* or practice* or habit or habits or accurate or trend or trends or cost
or costs or effect* or change or changes or shiM* or rational or reduce reduc-
tion or improv* or influenc* or expenditure* or rate or rates or data)

1781

#54 ("drug use" or "drug utilization" or "drug utilisation") 4065

#55 #50 or #51 or #52 or #53 or #54 5773

#56 #19 and #49 and #55 in Economic Evaluations 223

  (Continued)

 
MEDLINE, Ovid SP

 

# Searches Results

1 *Physician's Practice Patterns/ 25568

2 *Group Practice/ 5359

3 *Institutional Practice/ 548

4 *Partnership Practice/ 589

5 *Private Practice/ 3572

6 *Family Practice/ 37643

7 *Physicians/ 41449

8 *Physicians, Family/ 9765

9 *Physicians, Primary Care/ 998

10 *Professional Practice/ 7835

11 *Nurses/ 22020

12 *Nurse Clinicians/ 5521

13 *Nurse Practitioners/ 10913

14 *Pharmacists/ 7324

15 *Pharmacies/ 2678

16 *Pharmacy/ 7168

17 *Hospitals/ 33359

18 (physician$ or GP? or doctor? or prescriber? or professional pract* or group
pract* or institutional pract* or partnership pract* or family pract* or gener-

653098
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al pract* or office pract* or private pract* or primary pract* or nurse or nurs-
es).tw.

19 (pharmacist? or pharmacies or pharmacy).tw. 43679

20 hospital?.tw. 762207

21 or/1-20 1424970

22 *Drug Information Services/ 2315

23 *Community Pharmacy Services/ 2285

24 *Reminder Systems/ 1355

25 *Feedback/ 4796

26 *Education, Continuing/ 3217

27 *Education, Medical, Continuing/ 12484

28 *Education, Nursing, Continuing/ 12373

29 *Education, Pharmacy, Continuing/ 447

30 *Guidelines as Topic/ 8220

31 *Practice Guidelines as Topic/ 27646

32 *Guideline Adherence/ 9988

33 *Budgets/ 3905

34 *Contract Services/ 5529

35 *Motivation/ 19524

36 *Physician Incentive Plans/ 1250

37 *Capitation Fee/ 1987

38 *Reimbursement, Incentive/ 1970

39 *Income/ 6515

40 *"Salaries and Fringe Benefits"/ 6805

41 *Benchmarking/ 4213

42 *Drug Monitoring/ 5064

43 *Adverse Drug Reaction Reporting Systems/ 3119

44 *Product Surveillance, Postmarketing/ 2654

45 drug information.tw. 2620
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46 reminder?.tw. 7406

47 feedback.tw. 86642

48 (continuing adj1 education).tw. 10530

49 (guideline? adj1 (disseminat* or implement* or compliance or adherence or
distribut*)).tw.

2534

50 ((drug? or pharmaceutic* or prescrib* or prescrip*) adj1 budget?).tw. 285

51 (incentive? adj1 (plan? or money* or financ* or payment? or reimburs*)).tw. 3294

52 capitation.tw. 2247

53 (salaries or salary or income? or wage or wages or fringe benefit?).tw. 73762

54 (benchmarking or bench marking).tw. 4015

55 ((review or report* or monitor* or surveillance or evaluat*) adj1 (drug use? or
drug utilization or drug utilisation or prescrib* or prescrip*)).tw.

1930

56 outreach.tw. 8281

57 visit?.tw. 110185

58 (letter? or mail?).tw. 80884

59 (telephon* or phone or phoning).tw. 52135

60 ((academic or group) adj1 detailing).tw. 357

61 (fundhold* or fund hold*).tw. 429

62 ((prescrib* or prescrip*) adj1 scheme?).tw. 51

63 or/22-62 536617

64 *Drug Prescriptions/ 12792

65 *Drug Utilization/ 5752

66 *"Drug Utilization Review"/ 1780

67 ((prescrib* or prescrip*) adj2 (attitude or variation? or behavior or behaviour
or pattern? or practice? or habit? or accurate or trend? or cost? or effect* or
change? or shiM* or rational or reduc* or improv* or influenc* or expenditure?
or rate? or data)).tw.

16016

68 (drug use? or drug utilization or drug utilisation).tw. 36804

69 or/64-68 65348

70 random$.tw. 738650

71 multicenter study.pt. 177607
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72 randomized controlled trial.pt. 382639

73 controlled clinical trial.pt. 88504

74 clinical trial.pt. 488404

75 intervention studies/ 7175

76 experiment$.tw. 1491236

77 (time adj series).tw. 16766

78 (pre test or pretest or (posttest or post test)).tw. 16741

79 random allocation/ 81767

80 impact.tw. 527216

81 control*.tw. 2687048

82 intervention?.tw. 549968

83 chang*.tw. 2239496

84 evaluation studies/ 198985

85 evaluat*.tw. 2291066

86 effect?.tw. 3950017

87 comparative studies/ 1684725

88 compar*.tw. 3684936

89 Non-Randomized Controlled Trials as Topic/ 8

90 Interrupted Time Series Analysis/ 10

91 Controlled Before-After Studies/ 20

92 or/70-91 11101193

93 editorial.pt. 367122

94 comment.pt. 607484

95 or/93-94 859199

96 animals/ 5364245

97 humans/ 13645983

98 96 not (96 and 97) 3883013

99 95 or 98 4709197
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100 92 not 99 8497522

101 21 and 63 and 69 and 100 4418

102 (201210* or 201211* or 201212* or 2013* or 2014* or 2015*).ed,ep,yr. 2879170

103 101 and 102 758

  (Continued)

 
EMBASE, Ovid SP

 

# Searches Results

1 Clinical Practice/ 177478

2 General Practice/ 68317

3 Medical Practice/ 76094

4 Private Practice/ 11215

5 Professional Practice/ 50325

6 Group Practice/ 8045

7 General Practitioner/ 62743

8 Physician/ 189628

9 Nurse/ 79073

10 Nurse Practitioner/ 18163

11 Pharmacist/ 49418

12 Pharmacy/ 55645

13 Hospital Pharmacy/ 12486

14 Clinical Pharmacy/ 6403

15 Hospital/ 278315

16 (physician$ or GP? or doctor? or prescriber? or professional pract* or group
pract* or institutional pract* or partnership pract* or family pract* or gener-
al pract* or office pract* or private pract* or primary pract* or nurse or nurs-
es).tw.

796622

17 (pharmacist? or pharmacies or pharmacy).tw. 85844

18 hospital?.tw. 1023242

19 or/1-18 2166281
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20 *Drug Information/ 7168

21 *Reminder System/ 749

22 *Feedback System/ 9978

23 *Continuing Education/ 8383

24 *Medical Education/ 95718

25 *Education/ 48676

26 *Nursing Education/ 54320

27 *Practice guideline/ 38300

28 *Budget/ 4671

29 *Motivation/ 19299

30 *Capitation Fee/ 1644

31 *Medical Fee/ 4229

32 *Income/ 6147

33 *Physician Income/ 382

34 *Salary/ 547

35 *Drug Monitoring/ 16974

36 *Postmarketing surveillance/ 1573

37 *Drug Surveillance Program/ 9341

38 drug information.tw. 4287

39 reminder?.tw. 10023

40 feedback.tw. 98828

41 (continuing adj1 education).tw. 12183

42 (guideline? adj1 (disseminat* or implement* or compliance or adherence or
distribut*)).tw.

3528

43 ((drug? or pharmaceutic* or prescrib* or prescrip*) adj1 budget?).tw. 455

44 (incentive? adj1 (plan? or money* or financ* or payment? or reimburs*)).tw. 3787

45 capitation.tw. 2385

46 (salaries or salary or income? or wage or wages or fringe benefit?).tw. 83247

47 (benchmarking or bench marking).tw. 5142
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48 ((review or report* or monitor* or surveillance or evaluat*) adj1 (drug use? or
drug utilization or drug utilisation or prescrib* or prescrip*)).tw.

2854

49 outreach.tw. 10391

50 visit?.tw. 157665

51 (letter? or mail?).tw. 151925

52 (telephon* or phone or phoning).tw. 69704

53 ((academic or group) adj1 detailing).tw. 463

54 (fundhold* or fund hold*).tw. 518

55 ((prescrib* or prescrip*) adj1 scheme?).tw. 70

56 or/20-55 860810

57 *Prescription/ 24569

58 *"Drug Use"/ 12342

59 *Drug Utilization/ 4395

60 ((prescrib* or prescrip*) adj2 (attitude or variation? or behavior or behaviour
or pattern? or practice? or habit? or accurate or trend? or cost? or effect* or
change? or shiM* or rational or reduc* or improv* or influenc* or expenditure?
or rate? or data)).tw.

23584

61 (drug use? or drug utilization or drug utilisation).tw. 47416

62 or/57-61 97429

63 randomized controlled trial/ 356342

64 time series analysis/ 14784

65 random$.tw. 923916

66 experiment*.tw. 1555371

67 (time adj series).tw. 18724

68 (pre test or pretest or post test or posttest).tw. 21759

69 impact.tw. 708271

70 control*.tw. 3198418

71 intervention?.tw. 705702

72 chang*.tw. 2557152

73 evaluat*.tw. 2935804
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74 effect?.tw. 4444256

75 compar*.tw. 4442940

76 or/63-75 12126117

77 editorial.pt. 459038

78 nonhuman/ 4432890

79 or/77-78 4857801

80 19 and 56 and 62 and 76 6719

81 80 not 79 6628

82 limit 81 to embase 5631

83 (201210* or 201211* or 201212* or 2013* or 2014* or 2015*).dd,yr. 3136633

84 82 and 83 1519

  (Continued)

 
International Network for Rational Use of Drugs (INRUD)

(Search field: All Non-Indexed Text Files)

Two individual search strategies

1. {prescribing behavior} or {prescribing behaviour} or {prescribing habit} or {prescribing pattern } or {prescribing practice} or {change in
prescri} or {changes in prescri} or {shiM in prescri} AND {randomis} or {randomiz} or {randomly} or {intervention} or {control} or {group} or
{before and aMer} or {pretest} or {posttest} or {pre test} or {post test} or {quasiexperiment} or {quasi experiment} or {evaluat} or {e%ect} or
{impact} or {time series} or {time point} or {repeated measur}

2. {prescriber} or {financ} or {econom} or {pay} or {monetary} AND {incentive} AND {randomis} or {randomiz} or {randomly} or {intervention}
or {control} or {group} or {before and aMer} or {pretest} or {posttest} or {pre test} or {post test} or {quasiexperiment} or {quasi experiment}
or {evaluat} or {e%ect} or {impact} or {time series} or {time point} or {repeated measur}

EconLit, ProQuest

ALL(prescrib* or prescrip*) NEAR/2 ALL(attitude* or variation* or behavior or behaviour or pattern or patterns or practice* or habit or habits
or accurate or trend or trends or cost or costs or e%ect* or change* or shiM* or rational* or reduc* or improve* or influenc* or expenditure*
or rate or rates or data or "drug use" or "drug utilization" or "drug utilisation") and ALL(randomised or randomized or randomly or trial or
intervention or interventions or controlled or "control group" or "control groups" or "before and aMer" or "pre and post" or pretest or "pre
test" or posttest or "post test" or quasiexperiment* or "quasi experiment" or "quasi experiments" or "quasi experimental" or evaluat* or
e%ect or e%ects or impact* or "time series" or "time point" or "time points" or "repeated measure" or "repeated measures" or "repeated
measurement" or "repeated measurements")

Science Citation Index an Social Sciences Citation Index, ISI Web of Knowledge

Citation search for included studies: Baines 1997c, Bradlow 1993, Burr 1992, Chou 2008, Chu 2008, Corney 1997,Doran 2011, Granlund 2006,
Guether 1995, Harris 1996, Martens 2007, Ra%erty 1997, Schö%ski 1997, Serumaga 2011, Walley 2000, Whynes 1997, Wilson 1995, Wilson
1999.

Appendix 2. All search strategies used in the previous version of the review

 

MEDLINE Ovid search strategy uses both medical subject heading (MeSH) terms and text words
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1. *Physician's Practice Patterns/
2. *Group Practice/
3. *Institutional Practice/
4. *Partnership Practice/
5. *Private Practice/
6. *Family Practice/
7. *Physicians/
8. *Physicians, Family/
9. *Professional Practice/
10. *Nurses/
11. *Nurse Clinicians/
12. *Nurse Practitioners/
13. *Pharmacists/
14. *Pharmacies/
15. *Pharmacy/
16. *Hospitals/
17. (physician$ or GP? or doctor? or prescriber? or group pract$ or institutional pract$ or partnership pract$ or family pract$ or gen-
eral pract$ or office pract$ or private pract$ or primary pract$ or nurse or nurses).tw.
18. (pharmacist? or pharmacies or pharmacy).tw.
19. hospital?.tw.
20. or/1-19
21. *Drug Information Services/
22. *Pharmacists/
23. *Community Pharmacy Services/
24. *Reminder Systems/
25. *Feedback/
26. *Education, Continuing/
27. *Education, Medical, Continuing/
28. *Education, Nursing, Continuing/
29. *Education, Pharmacy, Continuing/
30. *Guidelines/
31. *Practice Guidelines/
32. *Guideline Adherence/
33. *Budgets/
34. *Motivation/
35. *Physician Incentive Plans/
36. *Capitation Fee/
37. *Reimbursement, Incentive/
38. *Income/
39. *"Salaries and Fringe Benefits"/
40. *Benchmarking/
41. *Drug Monitoring/
42. *Adverse Drug Reaction Reporting Systems/
43. *Product Surveillance, Postmarketing/
44. drug information.tw.
45. pharmacist?.tw.
46. reminder?.tw.
47. feedback.tw.
48. (continuing adj1 education).tw.
49. (guideline? adj1 (disseminat$ or implement$ or compliance or adherence or distribut$)).tw.
50. ((drug? or pharmaceutic$ or prescrib$ or prescrip$) adj1 budget?).tw.
51. (incentive? adj1 (plan? or money$ or financ$ or payment? or reimburs$)).tw.
52. capitation.tw.
53. (salaries or salary or income? or wages or fringe benefit?).tw.
54. benchmarking.tw.
55. ((review or report$ or monitor$ or surveillance or evaluat$) adj1 (drug use? or drug utilization or drug utilisation or prescrib$ or
prescrip$)).tw.
56. outreach.tw.
57. visit?.tw.
58. (letter? or mail$).tw.
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59. (telephon$ or phon$).tw.
60. ((academic or group) adj1 detailing).tw.
61. fundhold$.tw.
62. ((prescrib$ or prescrip$) adj1 scheme?).tw.
63. or/21-62
64. *Prescriptions, Drug/
65. *Drug Utilization/
66. *"Drug Utilization Review"/
67. ((prescrib$ or prescrip$) adj2 (attitude or variation? or behavior or behaviour or pattern? or practice? or habit? or accurate or
trend? or cost? or effect? or change? or shiM$ or rational or reduc$ or improv$ or influenc$ or expenditure? or rate? or data)).tw.
68. (drug use? or drug utilizarion or drug utilisation).tw.
69. or/64-68
70. random$.tw.
71. multicenter study.pt.
72. randomized controlled trial.pt.
73. controlled clinical trial.pt.
74. clinical trial.pt.
75. intervention studies/
76. experiment$.tw.
77. (time adj series).tw.
78. (pre test or pretest or (posttest or post test)).tw.
79. random allocation/
80. impact.tw.
81. intervention?.tw.
82. chang$.tw.
83. evaluation studies/
84. evaluat$.tw.
85. effect?.tw.
86. comparative studies/
87. compar$.tw.
88. or/70-87
89. editorial.pt.
90. letter.pt.
91. comment.pt.
92. or/89-91
93. animals/
94. humans/
95. 93 not 94
96. 92 or 95
97. 20 and 63 and 69 and 88
98. 97 not 96

EMBASE Ovid

Search fields: A combination of EMTAGS and text words
1. Clinical Practice/
2. General Practice/
3. Medical Practice/
4. Private Practice/
5. Professional Practice/
6. Group Practice/
7. General Practitioner/
8. Physician/
9. Nurse/
10. Nurse Practitioner/
11. Pharmacist/
12. Pharmacy/
13. Hospital Pharmacy/
14. Clinical Pharmacy/
15. Hospital/
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16. (physician$ or GP? or doctor? or prescriber? or group pract$ or institutional pract$ or partnership pract$ or family pract$ or gen-
eral pract$ or office pract$ or private pract$ or primary pract$ or nurse or nurses).tw.
17. (pharmacist? or pharmacies or pharmacy).tw.
18. hospital?.tw.
19. or/1-18
20. *Drug Information/
21. *Pharmacist/
22. *Reminder System/
23. *Feedback System/
24. *Continuing Education/
25. *Medical Education/
26. *Education/
27. *Nursing Education/
28. *Practice guideline/
29. *Budget/
30. *Motivation/
31. *Capitation Fee/
32. *Medical Fee/
33. *Income/
34. *Physician Income/
35. *Salary/
36. *Drug Monitoring/
37. *Postmarketing surveillance/
38. *Drug Surveillance Program/
39. drug information.tw.
40. pharmacist?.tw.
41. reminder?.tw.
42. feedback.tw.
43. (continuing adj1 education).tw.
44. (guideline? adj1 (disseminat$ or implement$ or compliance or adherence or distribut$)).tw.
45. ((drug? or pharmaceutic$ or prescrib$ or prescrip$) adj1 budget?).tw.
46. (incentive? adj1 (plan? or money$ or financ$ or payment? or reimburs$)).tw.
47. capitation.tw.
48. (salaries or salary or income? or wages or fringe benefit?).tw.
49. benchmarking.tw.
50. ((review or report$ or monitor$ or surveillance or evaluat$) adj1 (drug use? or drug utilization or drug utilisation or prescrib$ or
prescrip$)).tw.
51. outreach.tw.
52. visit?.tw.
53. (letter? or mail$).tw.
54. (telephon$ or phon$).tw.
55. ((academic or group) adj1 detailing).tw.
56. fundhold$.tw.
57. ((prescrib$ or prescrip$) adj1 scheme?).tw.
58. or/20-57
59. *Prescription/
60. *"Drug Use"/
61. *Drug Utilization/
62. ((prescrib$ or prescrip$) adj2 (attitude or variation? or behavior or behaviour or pattern? or practice? or habit? or accurate or
trend? or cost? or effect? or change? or shiM$ or rational or reduc$ or improv$ or influenc$ or expenditure? or rate? or data)).tw.
63. (drug use? or drug utilization or drug utilisation).tw.
64. or/59-63
65. randomized controlled trial/
66. random$.tw.
67. experiment$.tw.
68. (time adj series).tw.
69. (pre test or pretest or post test or posttest).tw.
70. impact.tw.
71. intervention?.tw.
72. chang$.tw.
73. evaluat$.tw.
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74. effect$.tw.
75. compar$.tw.
76. or/65-75
77. letter.pt.
78. editorial.pt.
79. nonhuman/
80. or/77-79
81. 19 and 58 and 64 and 76
82. 81 not 80

Effective Practice and Organisation of Care Group Register, Idealist Database

Searched terms anywhere in text
drug [or] drugs [or] pharmaceutic* [or] medicines [or] medicat* [or] prescrip* [or] prescrib*

CENTRAL, the Cochrane Central Register of Controlled Trials, Ovid

Search fields: A combination of MeSH terms and text words
 
1. (regulat$ or requirement? or restrict$ or monitor$ or control$).tw.
2. (legislation? or law? or act? or policy or policies or politics or reform$ or system? or plan$ or program$ or strateg$).tw. or Policy
Making/ or Legislation, Drug/ or Public Policy/ or Health Policy/ or Politics/ or Health Care Reform/
3. (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$).tw. or exp Pharmaceutical Preparation/ or Drug Uti-
lization/
4. (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$).tw. or exp Pharmaceutical Preparation/ or Drug In-
dustry/ or Drug Utilization/
5. (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$).tw. or exp Pharmaceutical Preparation/ or Prescrip-
tions, Drug/ or Drug Utilization/
6. Drug Approval/ or (approv$ adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
7. Licensure/ and 4
8. Drug Labeling/
9. ((licens$ or registrat$ or label$) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
10. (6 or 7 or 8 or 9) and (1 or 2)
11. Classification/ and 3 and 2
12. ((classify$ or classification?) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw. and 2
13. 11 or 12
14. 10 or 13
15. Patents/ and 4
16. (patent? adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
17. ((profit$ adj3 (control$ or reduc$ or regulat$ or fix$ or restrict$)) and (drug or drugs or pharmaceutic$ or medicines or medica-
ment? or medicat$)).tw.
18. (15 or 16 or 17) and (1 or 2)
19. (Marketing/ or Marketing of Health Services/ or Advertising/) and 4
20. ((advert$ or promot$ or market$) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
21. (19 or 20) and (1 or 2)
22. (Insurance, Hospitalization/ or Insurance, health, reimbursement/ or Reimbursement Mechanisms/ or Reimbursement, dispro-
portionate share/ or Reimbursement, incentive/) and 5
23. Insurance, pharmaceutical services/
24. ((reimburse$ or insur$ or (third party adj1 pay$) or benefit plan?) adj3 (drug or drugs or pharmaceutic$ or pharmacy or pharma-
cies or medicines or medicament? or medicat$)).tw.
25. (22 or 23 or 24) and (1 or 2)
26. Formularies/ and 5
27. Formularies, Hospital/ and 3
28. ((formulary or formularies or positive list? or negative list?) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or
medicat$ or hospital?)).tw.
29. (26 or 27 or 28) and (1 or 2)
30. Drugs, Essential/
31. (essential adj3 (drug? or pharmaceutic$ or medicine? or medicament?)).tw.
32. ((drug? or pharmaceutic$ or medicine? or medicament?) adj3 list?).tw.
33. 31 and 32
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34. 30 or 33
35. ((pre-authori#ation? or preauthori#ation? or prior authori#ation?) adj3 (drug or drugs or pharmaceutic$ or medicines or medica-
ment? or medicat$)).tw.
36. Reminder Systems/ and 5 and 2
37. (reminder? adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw. and 2
38. Prescriptions, Drug/
39. (continu$ adj3 education).tw.
40. Education, Continuing/
41. Education, Pharmacy, Continuing/
42. (improv$ or incentive?).tw.
43. 39 or 40 or 41 or 42
44. 38 and 43 and (1 or 2)
45. (((prescrib$ or prescription?) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)) and ((continu$
adj1 education) or (improv$ or incentive?))).tw. and (1 or 2)
46. (Guidelines/ or Practice Guidelines/ or Guideline Adherence/) and 2 and 5
47. (((guideline? or recommendation?) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)) and (dis-
seminat$ or implement$ or complian$ or adherence)).tw. and 2
48. 46 or 47
49. (((generic$ adj3 prescrib$) or (generic$ adj3 prescription?)) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament?
or medicat$)).tw.
50. ((local$ or global$) adj3 budget$).tw.
51. (budget$ adj3 (general pract$ or GP? or physician? or doctor?)).tw.
52. 50 and 51
53. (fundhold$ adj3 (general pract$ or GP? or physician? or doctor?)).tw.
54. 52 or 53
55. 54 and 3
56. "Pharmacy and Therapeutics Committee"/ and 2 and 5
57. ((drug? or formulary or pharmac$) adj3 committee?).tw. and 2
58. 56 or 57
59. (Drug Monitoring/ or Adverse Drug Reaction Reporting Systems/ or (safe$ adj1 (drug or drugs or pharmaceutic$ or medicines or
medicament? or medicat$)).tw.) and 2
60. Product Surveillance, Postmarketing/ and 3 and 2
61. 59 or 60
62. 36 or 37 or 44 or 45 or 48 or 49 or 55 or 58 or 61
63. (Cost Control/ or Cost Savings/) and 5 and 2
64. ((control$ or containment or curtailment or reduc$ or save or saving) adj3 cost?).tw.
65. (cost? adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
66. 64 and 65 and 2
67. ((control$ or reduc$ or cut$ or regulat$ or negotiat$ or fix$) adj3 (price? or pricing)).tw.
68. ((price? or pricing) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
69. 67 and 68 and 2
70. (reference$ adj3 (price? or pricing)).tw.
71. ((price? or pricing) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
72. 70 and 71
73. (index$ adj3 (price? or pricing)).tw.
74. ((price? or pricing) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
75. 73 and 74
76. (maxim$ adj3 (price? or pricing)).tw.
77. ((price? or pricing) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
78. 76 and 77
79. (cost? effect$ adj3 (price? or pricing)).tw.
80. ((price? or pricing) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
81. 79 and 80
82. (reimbursement contract? adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
83. (Drug Cost/ or Economics, Pharmaceutical/) and (1 or 2)
84. (Purchasing, Hospital/ or Group, Purchasing/) and 3
85. (purchas$ adj3 (group? or join$ or hospital? or shared)).tw.
86. ((group? or join$ or hospital? or shared) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
87. 85 and 86 and 2
88. (procurement$ adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw. and 2
89. (rebate? adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw. and 2
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90. 63 or 66 or 69 or 72 or 75 or 78 or 81 or 82 or 83 or 84 or 87 or 88 or 89
91. Marketing/ or Marketing of Health Services/ or Advertising/ or Licensure/ or Drug Labeling/
92. Pharmacies/ or Pharmacists/ or (pharmacy or pharmacies or pharmacist? or retailer? or wholesaler? or supplier? or dispens$).tw.
93. 91 and 92 and 3 and (1 or 2)
94. (advert$ or promot$ or market$).tw.
95. Pharmacies/ or Pharmacists/ or (pharmacy or pharmacies or pharmacist? or retailer? or wholesaler? or supplier? or dispens$).tw.
96. 94 and 95 and 3 and (1 or 2)
97. 93 or 96
98. ((control$ or reduc$ or regulat$ or fix$ or restrict$) adj3 profit?).tw.
99. (profit? adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
100. Pharmacies/ or Pharmacists/ or (pharmacy or pharmacies or pharmacist? or retailer? or wholesaler? or supplier? or dis-
pens$).tw.
101. 98 and 99 and 100
102. (generic$ adj3 substitut$).tw.
103. (substitut$ adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
104. 102 and 103
105. (licens$ adj3 (pharmacy or pharmacies)).tw.
106. (((supply or supplies or distribut$ or sale$) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament$ or medicat$))
and (pharmacy or pharmacies or retailer? or wholesaler? or supplier? or dispens$)).tw. and (1 or 2)
107. 97 or 101 or 104 or 105 or 106
108. Cost Sharing/ and 5
109. (cost? adj3 (sharing or share)).tw.
110. ((sharing or share) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
111. 109 and 110
112. (out of pocket? adj3 pay$).tw.
113. (pay$ adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
114. 112 and 113
115. ((copay$ or co pay$) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
116. ((prescrib$ or prescription? or pharmaceutic$ or pharmacy or pharmacies or dispens$) adj3 (charg$ or fee?)).tw.
117. ((charg$ or fee?) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
118. 116 and 117
119. ((prescrib$ or prescription?) adj3 (limit$ or cap$)).tw.
120. ((limit$ or cap$) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
121. 119 and 120
122. ((coinsurance or deductible?) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament$ or medicat$)).tw.
123. "Deductibles and Coinsurance"/ and 5
124. Fees, Pharmaceutical/
125. Prescription Fees/
126. Capitation Fee/ and 5
127. 108 or 111 or 114 or 115 or 118 or 121 or 122 or 123 or 124 or 125 or 126
128. Drug Information Services/ and (patient? or consumer?).tw. and 2
129. Drug Labeling/ and (patient? or consumer?).tw. and 2
130. Patient Education/ and 3 and (1 or 2)
131. ((educat$ or inform$) adj3 (patient? or consumer?)).tw.
132. ((patient? or consumer?) adj3 (drug or drugs or pharmaceutic$ or medicines or medicament? or medicat$)).tw.
133. 131 and 132 and (1 or 2)
134. 128 or 129 or 130 or 133
135. 14 or 18 or 21 or 25 or 29 or 34 or 35 or 62 or 90 or 107 or 127 or 134

CSA Worldwide Political Science Abstracts

Search field: 'Key Words'

KW=(legislation OR law* OR act* OR policy OR policies OR politics OR reform* OR system* OR plan* program* OR strateg* OR regulat*
OR requirement* OR restrict* OR monitor* OR control)
AND
KW=(drug* OR pharmaceutic* OR medicines OR medicament* OR medicat*)
AND
KW=(random* OR intervention* OR control* OR compar* OR evaluat* OR time OR longitud* OR repeated measure* OR pretest OR
posttest OR pre test OR post test OR impact* OR chang* OR effect* OR experiment*)
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EconLit, WebSPIRS

Search filed: 'Terms Anywhere'
regulat* or requirement or restrict* or monitor* or control* or legislation or law? or act? or policy or policies or politics or reform* or
system? or plan* or program? or strateg*)
and
(drug? or pharmaceutic* or medicines or medicament? or medicat*)
and
(random* or intervention? or control* or compar* or evaluat* or time or pretest or posttest or pre test or post test or impact? or
chang* or effect? or experiment?)

SIGLE, System for Information on Grey Literature in Europe, WebSPIRS

Search field: 'Terms Anywhere'
(regulat* or requirement or restrict* or monitor* or control* or legislation or law? or act? or policy or policies or politics or reform* or
system? or plan* or program? or strateg*)
and
(drug? or pharmaceutic* or medicines or medicament? or medicat*)
and
(random* or intervention? or control* or compar* or evaluat* or time or pretest or posttest or pre test or post test or impact? or
chang* or effect? or experiment?)

INRUD, International Network for Rational Use of Drugs

Search field: 'All non-indexed fields'
{drug} or {pharmaceutic} or {medicines} or {medicament} or {medicat}
AND
{regulat} or {requirement} or {restrict} or {monitor} or {control} or {legislation} or {law} or {act} or {policy} or {policies} or {politics} or
{reform} or {system} or {plan} or {program} or {strateg}
AND
{random} or {intervention} or {control} or {compar} or {evaluat} or {time} or {pretest} or {posttest} or {pre test} or {post test} or {im-
pact} or {chang} or {effect} or {experiment}

PAIS International, Public Affairs Information Service, WebSPIRS

Search fields: 'Descriptors' or 'Title' or 'Abstract'
1.((explode "Drug-stores" in DE) or (explode "Pharmacists" in DE) or (explode "Prescriptions" in DE) or (explode "Drugs" in DE) or (ex-
plode "Pharmaceutical-industry" in DE)
OR
(( ((drug? or pharmaceutic* or medicines or medicament? or medicat*)) in AB )
OR
( ((drug? or pharmaceutic* or medicines or medicament? or medicat*)) in TI )))
AND
(( ((random* or intervention? or control* or compar* or evaluat* or time or pretest or posttest or pre test or post test or impact? or
chang* or effect? or experiment?)) in AB )
OR
( ((random* or intervention? or control* or compar* or evaluat* or time or pretest or posttest or pre test or post test or impact? or
chang* or effect? or experiment?)) in TI ))
AND
(( ((regulat* or requirement or restrict* or monitor* or control* or legislation or law? or act? or policy or policies or politics or reform*
or system? or plan* or program? or strateg*)) in AB )
OR
( ((regulat* or requirement or restrict* or monitor* or control* or legislation or law? or act? or policy or policies or politics or reform*
or system? or plan* or program? or strateg*)) in TI ))
2.((narco* or crim* or war? or terror* or weapon? or addict* or abus* or traffic* or illicit*) in AB)
OR
((narco* or crim* or war? or terror* or weapon? or addict* or abus* or traffic* or illicit*) in TI)
3. (1 AND 2) NOT 3
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International Political Science Abstracts, WebSPIRS

Search field: 'Terms Anywhere'
(regulat* or requirement or restrict* or monitor* or control* or legislation or law? or act? or policy or policies or politics or reform* or
system? or plan* or program? or strateg*)
and
(drug? or pharmaceutic* or medicines or medicament? or medicat*)
and
(random* or intervention? or control* or compar* or evaluat* or time or pretest or posttest or pre test or post test or impact? or
chang* or effect? or experiment?)

NHS EED, National Health Services Economic Evaluation Database, CRD

Search fields: A combination of 'Subject Headings' and 'All fields'
Search done in 6 separate stages
1.drug-approval or licensure or drug-labeling or classification or patents or marketing or marketing-of-health-services or advertis-
ing/Subject Headings
AND
drug or pharmac or medicin or medica or prescri/All fields
AND
regulat or require or restrict or monitor or control or legislation or law or act or policy or policies or politics or reform or system or
plan or program or strateg/All fields
2.insurance-hospitalization or insurance-health-reimbursement or reimbursement- mechanisms or reimbursement-disproportion-
ate-share or reimbursement-incentive or insurance-pharmaceutical-services/Subject Headings
AND
drug or pharmac or medicin or medica or prescri/All fields
AND
regulat or require or restrict or monitor or control or legislation or law or act or policy or policies or politics or reform or system or
plan or program or strateg/All fields
3.formularies or formularies-hospital or drugs-essential or reminder-systems or prescriptions-drug or education-continuing or edu-
cation-pharmacy-continuing or guidelines or practice-guidelines or guideline-adherence/Subject Headings
AND
drug or pharmac or medicin or medica or prescri/All fields
AND
regulat or require or restrict or monitor or control or legislation or law or act or policy or policies or politics or reform or system or
plan or program or strateg/All fields
4.drug-monitoring or adverse-drug-reaction-reporting-systems or product-surveillance-postmarketing/Subject Headings
AND
drug or pharmac or medicin or medica or prescri/All fields
AND
regulat or require or restrict or monitor or control or legislation or law or act or policy or policies or politics or reform or system or
plan or program or strateg/All fields
5.deductibles or coinsurance or fees-pharmaceutical or prescription-fees or capitation-fee or drug-information-services or pa-
tient-education /Subject Headings
AND
drug or pharmac or medicin or medica or prescri/All fields
6.cost-control or cost savings or drug-cost or economics-pharmaceutical or purchasing-hospital or group-purchasing or pharmacies
or pharmacists or cost-sharing/Subject Headings
AND
drug or pharmac or medicin or medica or prescri/All fields
AND
regulat or require or restrict or monitor or control or legislation or law or act or policy or policies or politics or reform or system or
plan or program or strateg/All fields

NTIS, National Technical Information Service

Search fields: A combination of 'Index Terms' (KT), 'Key Words/Phrases' (no tag) and 'Title'
#1. KT=PHARMACEUTICALS OR KT=DRUGS OR KT=MEDICATIONS OR KT= PRESCRIPTION DRUGS OR KT=DRUG #PRESCRIPTIONS
#2. REGULAT* OR REQUIR* OR RESTRICT* OR LEGISLAT* OR LAW? OR ACT? OR POLICY OR POLICIES
#3. COMPAR* OR EVALUAT* OR EFFECT?
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#4. NARCO* OR CRIM* OR WAR? OR ADDICT* OR ABUS* OR TRAFFIC* OR ILLICIT*
#5. TI=MANUAL? OR TI=CANCER OR TI=REGISTRATION FILE OR TI=RETIRED REGISTRANTS
#6. (#1 AND #2 AND #3) NOT #4
#7. #6 NOT #5

IPA, International Pharmaceutical Abstract, WebSPIRS

Search fields: A combination of 'Descriptors' and 'Terms Anywhere'
1.((approval*) in DE) or ((licensing) in DE) or ((licensure) in DE) or ((labeling) in DE) or ((classification) in DE) or ((patent*) in DE) or
((marketing) in DE) or ((advertising) in DE) or ((insurance) in DE) or ((reimbursement) in DE) or ((formularies) in DE) or ((formulary) in
DE) or ((essential) in DE) or (reminder system*) or ((Education-pharmaceutical-continuing) in DE) or ((Education-continuing) in DE) or
((Hospitals-pharmacy-and-therapeutics-committee) in DE) or (drug* near1 monitoring) or ((Drugs-adverse-reactions-reports) in DE)
or ((Reports-drugs-adverse-reactions) in DE) or ((Costs-drugs) in DE) or ((Pricing-drugs) in DE) or ((pharmacoeconomics) in DE) or (ref-
erence near2 pric*) or ((Costs-prescription-drugs) in DE) or ((purchasing) in DE) or (cost adj sharing) or ((copayment*) in DE) or (de-
ductibles) or (coinsurance) or ((drug information services) in DE) or (patient adj education)
 
(regulat* or restrict* or control* or legislat* or law or laws or act or acts or policy or policies or program or programs) and (control* or
compar* or evaluat* or time series or impact* or effect or effects) and ((sc=20) or (sc=22))
2.(regulat* or restrict* or control* or legislat* or law or laws or act or acts or policy or policies or program or programs) and (control*
or compar* or evaluat* or time series or impact* or effect or effects) and ((sc=20) or (sc=22))
3.(1 and 2) not sc=6

OECD (Organisation for Economic Co-operation and Development)

Searched: Publications & Documents, limited to OECD Publications only
drug or drugs or pharmaceutical or pharmaceuticals or medicaments or medicines or prescription or prescriptions or prescribe or
prescribing

SourceOECD

Search fields: 'Title' or 'Abstract'
drug or drugs or pharmaceutic* or medicament* or medicines or prescrip*or prescrib*

World Bank Documents & Reports

Limited to sectors: Health, Nutrition and Population or Hospitals, Secondary & Tertiary or Primary health or Reform and Financing
drug or drugs or pharmaceutical or pharmaceuticals or medicament or medicaments or medicines or prescription or prescriptions or
prescribe or prescribed or prescribing

World Bank e-Library

Search fields: 'Title' or 'Abstract' or 'Keywords'
drug or drugs or pharmaceutical or pharmaceuticals or pharmaceutic or pharmaceutics or medicament or medicaments or medi-
cines or prescription or prescriptions or prescribe or prescribed or prescribing

WHO (World Health Organization)

browsed The Essential Drugs and Medicines web site

WHOLIS, the WHO library database

Search field: 'Words or phrase'
words or phrase "prescrib$ or prescrip$"
AND
words or phrase "regulat$ or requirement$ or restrict$ or monitor$ or control$ or legislation$ or law? or act or acts or policy or poli-
cies or politics or reform$ or system? or plan or plans or planning or program? or strateg$ or incentive$"

JOLIS, The Library Network, serving the World Bank Group and IMF
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Search field: ’Keywords Anywhere’. Search done in two separate stages
keywords anywhere “prescrib$ or prescrip$”
AND
keywords anywhere “drug or drugs or pharmaceutic$ or medica$ or medicines”
AND
keywords anywhere “regulat$ or requirement$ or restrict$ or monitor$ or control$ or legislation$ or law? or act or acts or policy or
policies or politics or reform$ or system? or plan or plans or planning or program? or strateg$ or incentive$”

Global Jolis, online catalogue for the World Bank Country Office PIC/Libraries

Search field: ’Words or Phrase’. Search done in two separate stages
1. prescrib$ or prescrip$
AND
drug or drugs or pharmaceutic$ or medica$ or medicines
AND
regulat$ or requirement$ or restrict$ or monitor$ or control$ or legislation$ or law? or act or acts or policy or policies or politics 2.
prescrib$ or prescrip$
AND
drug or drugs or pharmaceutic$ or medica$ or medicines
AND
reform$ or system? or plan or plans or planning or program? or strateg$ or incentive$

  (Continued)

 

Appendix 3. EPOC suggested risk of bias criteria

 

Risk of bias for studies with a separate control group (RCTs, NRCTs, CBAs)

Nine standard criteria are used for all RCTs, NRCTs and CBAs. Further information can be obtained from the Cochrane Handbook for
Systematic Reviews of Interventions section on risk of bias and from the draM methods paper on risk of bias under the EPOC-specific
resources section of the EPOC website.

Was the allocation sequence adequately generated?

Score: “low risk” if a random component in the sequence generation process is described (e.g. referring to a random number table).
Score “high risk” when a non-random method is used (e.g. performed by date of admission). NRCTs and CBA studies should be scored
“high risk”. Score “unclear risk” if not specified in the paper.

Was the allocation adequately concealed?

Score “low risk” if the unit of allocation was by institution, team or professional and allocation was performed on all units at the start
of the study; or if the unit of allocation was by patient or episode of care, and some form of centralised randomisation scheme, an
on-site computer system or sealed opaque envelopes were used. CBA studies should be scored “high risk”. Score “unclear risk” if not
specified in the paper.

Were baseline outcome measurements similar?1,2

Score “Low risk” if performance or patient outcomes were measured prior to the intervention, and no important differences were
present across study groups. In RCTs, score “Low risk” if imbalanced but appropriate adjusted analysis was performed (e.g. Analysis
of covariance). Score “High risk” if important differences were present and not adjusted for in analysis. If RCTs have no baseline mea-
sure of outcome, score “Unclear risk”.

Were baseline characteristics similar?

Score “Low risk” if baseline characteristics of the study and control providers are reported and similar. Score “Unclear risk” if it is not
clear in the paper (e.g. characteristics are mentioned in text but no data were presented). Score “High risk” if there is no report of
characteristics in text or tables or if there are differences between control and intervention providers. Note that in some cases imbal-
ance in patient characteristics may be due to recruitment bias whereby the provider was responsible for recruiting patients into the
trial.
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Were incomplete outcome data adequately addressed?1

Score “low risk” if missing outcome measures were unlikely to bias the results (e.g. the proportion of missing data was similar in the
intervention and control groups, or the proportion of missing data was less than the effect size, i.e. unlikely to overturn the study re-
sult). Score “high risk” if missing outcome data were likely to bias the results. Score “unclear risk” if not specified in the paper (do not
assume 100% follow-up unless stated explicitly).

Was knowledge of the allocated interventions adequately prevented during the study? 1

Score “low risk” if study authors state explicitly that the primary outcome variables were assessed blindly, or if the outcomes are ob-
jective (e.g. length of hospital stay). Primary outcomes are those variables that correspond to the primary hypothesis or question as
defined by study authors. Score “high risk” if the outcomes were not assessed blindly. Score “unclear risk” if this is not specified in the
paper.

Was the study adequately protected against contamination?

Score “low risk” if allocation was by community, institution or practice, and it is unlikely that the control group received the interven-
tion. Score “high risk” if it is likely that the control group received the intervention (e.g. if patients rather than professionals were ran-
domly assigned). Score “unclear risk” if professionals were allocated within a clinic or practice, and it is possible that communication
between intervention and control professionals could have occurred (e.g. physicians within practices were allocated to intervention
or control).

Was the study free of selective outcome reporting?

Score “low risk” if no evidence suggests that outcomes were selectively reported (e.g. all relevant outcomes in the Methods section
are reported in the Results section). Score “high risk” if some important outcomes are subsequently omitted from the results. Score
“unclear risk” if not specified in the paper.

Was the study free of other risks of bias?

Score “low risk” if no evidence suggests other risks of bias.

_________________

1If some primary outcomes were imbalanced at baseline, assessed blindly or affected by missing data and others were not, each pri-
mary outcome can be scored separately.

2If “unclear” or “no”, but sufficient data are provided in the paper for an adjusted analysis (e.g. baseline adjustment analysis, inten-
tion-to-treat analysis), the criteria should be rescored to “yes”.

Risk of bias for interrupted time series (ITS) studies

Seven standard criteria are used for all ITS studies. Further information can be obtained from theCochrane Handbook on Systemat-
ic Reviews of Interventions section on risk of bias and from the draM methods paper on risk of bias under the EPOC specific resources
section of the EPOC website.

Note: If the ITS study has ignored secular (trend) changes and performed a simple t-test of before versus after intervention periods
without further justification, the study should not be included in the review unless reanalysis is possible.

Was the intervention independent of other changes?

Score “low risk” if compelling arguments indicate that the intervention occurred independently of other changes over time, and that
the outcome was not influenced by other confounding variables/historic events during the study period. If events/variables were
identified, note what they are. Score “high risk” if it is reported that the intervention was not independent of other changes in time.

Was the shape of the intervention effect prespecified?

Score ”low risk” if point of analysis is the point of intervention OR a rational explanation for the shape of the intervention effect was
given by the study author(s). When appropriate, this should include an explanation if the point of analysis is NOT the point of inter-
vention; score “high risk” if it is clear that the condition above is not met.

Was the intervention unlikely to affect data collection?
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Score “low risk” if it is reported that the intervention itself was unlikely to affect data collection (e.g. sources and methods of data col-
lection were the same before and after the intervention); score “high risk” if the intervention itself was likely to affect data collection
(e.g. any change in source or method of data collection reported).

Was knowledge of the allocated interventions adequately prevented during the study?***

Score “low risk” if study authors state explicitly that the primary outcome variables were assessed blindly, or if the outcomes are ob-
jective (e.g. length of hospital stay). Primary outcomes are those variables that correspond to the primary hypothesis or question as
defined by study authors. Score “high risk” if the outcomes were not assessed blindly. Score “unclear risk” if this is not specified in the
paper.

Were incomplete outcome data adequately addressed?***

Score “low risk” if missing outcome measures were unlikely to bias the results (e.g. the proportion of missing data was similar in the
before- and after-intervention periods, or if the proportion of missing data was less than the effect size (i.e. unlikely to overturn the
study result). Score “high risk” if missing outcome data were likely to bias the results. Score “unclear risk” if this was not specified in
the paper. (Do not assume 100% follow-up unless this was stated explicitly.)

Was the study free of selective outcome reporting?

Score “low risk” if no evidence suggests that outcomes were selectively reported (e.g. all relevant outcomes in the Methods section
were reported in the Results section). Score “high risk” if some important outcomes are subsequently omitted from the results. Score
“unclear risk” if this was not specified in the paper.

Was the study free of other risks of bias?

Score “low risk” if no evidence suggests other risks of bias

(e.g. should consider if seasonality is an issue, i.e. if January to June constitutes the preintervention period, and July to December the
post, could the “seasons’ have caused a spurious effect?).

***If some primary outcomes were assessed blindly or were affected by missing data and others were not, each primary outcome can
be scored separately.

  (Continued)

 

Appendix 4. PRISMA checklist

 

Section/Topic # Checklist item Reported in the re-
view

TITLE  

Title 1 Identify the report as a systematic review, meta-analysis or
both

Yes *

ABSTRACT  

Structured summa-
ry

2 Provide a structured summary including, as applicable, the fol-
lowing: background; objectives; data sources; study eligibili-
ty criteria, participants and interventions; study appraisal and
synthesis methods; results; limitations; conclusions and impli-
cations of key findings; systematic review registration number

Yes

INTRODUCTION  

Rationale 3 Describe the rationale for the review in the context of what is al-
ready known

Yes
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Objectives 4 Provide an explicit statement of questions being addressed
with reference to participants, interventions, comparisons, out-
comes and study design (PICOS)

Yes

METHODS  

Protocol and regis-
tration

5 Indicate whether a review protocol exists, if and where it can be
accessed (e.g. Web address); if available, provide registration
information including registration number

Yes

Eligibility criteria 6 Specify study characteristics (e.g. PICOS, length of follow-up)
and report characteristics (e.g. years considered, language,
publication status) used as criteria for eligibility, giving ratio-
nale

Yes

Information
sources

7 Describe all information sources (e.g. databases with dates
of coverage, contact with study authors to identify additional
studies) in the search and the date last searched

Table 1

Search 8 Present full electronic search strategy for at least 1 database,
including any limits used, such that it could be repeated

Appendices 1-21

Study selection 9 State the process for selecting studies (i.e., screening, eligibili-
ty, included in systematic review, and, if applicable, included in
the meta-analysis)

Yes

Data collection
process

10 Describe method of data extraction from reports (e.g. piloted
forms, independently, in duplicate) and any processes for ob-
taining and confirming data from investigators

Yes

Data items 11 List and define all variables for which data were sought (e.g. PI-
COS, funding sources) and any assumptions and simplifications
made

Yes

Risk of bias in indi-
vidual studies

12 Describe methods used in assessing risk of bias of individual
studies (including specification of whether this was done at the
study or outcome level), and how this information is to be used
in any data synthesis

Yes

Summary measures 13 State the principal summary measures (e.g. risk ratio, differ-
ence in means)

Yes (median values)

Synthesis of results 14 Describe the methods of handling data and combining results

of studies, if done, including measures of consistency (e.g. I2),
for each meta-analysis

Yes

  (Continued)

 
 

Section/Topic # Checklist item Reported on page
#

Risk of bias across
studies

15 Specify any assessment of risk of bias that may affect the cumu-
lative evidence (e.g. publication bias, selective reporting within
studies)

Yes
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Additional analyses 16 Describe methods of additional analyses (e.g. sensitivity or sub-
group analyses, meta-regression), if done, indicating which
were prespecified

Yes

RESULTS  

Study selection 17 Give numbers of studies screened, assessed for eligibility and
included in the review, with reasons for exclusions at each
stage, ideally with a flow diagram

Yes. In the text - al-
so "Characteristics
of excluded stud-
ies"

Study characteris-
tics

18 For each study, present characteristics for which data were ex-
tracted (e.g. study size, PICOS, follow-up period) and provide
the citations

Yes

Risk of bias within
studies

19 Present data on risk of bias of each study and, if available, any
outcome level assessment (see item 12)

Additional Tables 3,
4; Appendices 4, 5

Results of individ-
ual studies

20 For all outcomes considered (benefits or harms), present, for
each study, the following: (a) simple summary data for each in-
tervention group, and (b) effect estimates and confidence inter-
vals, ideally with a forest plot

Tables of "Charac-
teristics of included
studies"

Synthesis of results 21 Present results of each meta-analysis done, including confi-
dence intervals and measures of consistency

N/A

Risk of bias across
studies

22 Present results of any assessment of risk of bias across studies
(see Item 15)

Summary of find-
ings tables

Additional analysis 23 Give results of additional analyses, if done (e.g. sensitivity or
subgroup analyses, meta-regression [see Item 16])

Tables 6 to 10

DISCUSSION  

Summary of evi-
dence

24 Summarise the main findings including strength of the evi-
dence for each main outcome; consider their relevance to key
groups (e.g. healthcare providers, users and policy makers)

Yes

Limitations 25 Discuss limitations at study and outcome levels (e.g. risk of
bias) and at review level (e.g. incomplete retrieval of identified
research, reporting bias)

Yes

Conclusions 26 Provide a general interpretation of the results in the context of
other evidence, and implications for future research

Yes

FUNDING  

Funding 27 Describe sources of funding for the systematic review and other
support (e.g. supply of data); the role of funders for the system-
atic review

Yes

  (Continued)

 
* The "Yes" indicates that the relevant information can be found under the subheading in the RevMan file, as it was not possible to identify
page numbers within the RevMan file

Appendix 5. Abbreviations
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CBA Controlled before-and-after

CCT Controlled clinical trial

CI Confidence interval

CITS Controlled interrupted time series

CRM Controlled repeated measures

DDD defined daily doses

DMP Disease management programme

EPOC Effective Practice and Organisation of Care

FH Fund-holding (fund-holders)

H2RA Histamine-2 receptor antagonist

GP General practitioner

Item Defined as each preparation on the prescription

ITS Interrupted time series

IDTSS Indicative Drug Target Savings Scheme (Ireland)

NIC Net ingredient costs

OECD Organisation for Economic Co-operation and Development

PACT Prescribing analysis and cost (data used in British fund-holding)

PPI Proton pump inhibitors

PU Prescribing unit; allows for demographic differences between practices. Patients younger than age
65 are counted as a single prescribing unit, and those aged 65 and over count as three. Astro PU in
addition corrects for age, sex and temporary residency

RCT Randomised controlled trial

RM Repeated measures

RR Risk ratio (intervention vs control group)

RR (adj) Risk ratio (adjusted for preintervention differences) = RR after intervention/RR before intervention

SPR Standard prescribing ratio

SSRI Selective serotonin reuptake inhibitors

WHO World Health Organization
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W H A T ' S   N E W

 

Date Event Description

21 April 2015 New citation required but conclusions
have not changed

We included 6 new studies in this update and excluded 1 previ-
ously included study. The total included studies in the review is
now 18.

30 January 2015 New search has been performed This is the first update of the original review. We conducted a
new search and updated other content.

 

H I S T O R Y

Review first published: Issue 3, 2007

 

Date Event Description

6 September 2011 Amended Minor change to plain language summary

18 March 2009 Amended Correction to typographical error

12 November 2008 Amended Minor changes

30 July 2008 Amended Converted to new review format

14 May 2007 New citation required and conclusions
have changed

Substantive amendments

 

C O N T R I B U T I O N S   O F   A U T H O R S

For this version of the review: AR prepared the plans for the update with contributions from ADO and HS. A-HO and YV conducted the initial
screenings. YV, A-HO and AR assessed the abstracts and full texts for inclusion. HS and ADO contributed in assessing some papers. YV, A-
HO and AR extracted data. A-HO and AR conducted the CBA and ITS analyses. AR conducted final data synthesis and wrote the manuscript
with contributions from A-HO. All review authors read, commented on and approved the final manuscript.

D E C L A R A T I O N S   O F   I N T E R E S T

AR has conducted short consultancies on health financing for the World Health Organization (WHO), Ministries of Health and social health
insurance organisations in a few countries that included consideration of pharmaceutical policies. HS was supported by the Dutch Health
Care Insurance Board (CVZ).

S O U R C E S   O F   S U P P O R T

Internal sources

• Norwegian Knowledge Centre for the Health Services, Norway.

• Tehran University of Medical Sciences, Iran.

External sources

• Alliance for Health Policy and Systems Research, WHO, Switzerland.

The Alliance funded the conduct of the update of this systematic review.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

The protocol had identified two distinctive groups of financial incentive policies (budgetary and pay for performance), and had considered
other policies without specifying them. As a result of the updated searches, we identified a third group of financial incentive policies as
reimbursement rate reduction policies that have been used in some countries.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Drug Costs;  *Economics, Pharmaceutical;  *Reimbursement, Incentive;  Budgets;  Developed Countries;  Drug Utilization  [*economics]; 
Health Care Costs;  Health Expenditures;  Health Services  [standards]  [statistics & numerical data]

MeSH check words

Humans

Pharmaceutical policies: e�ects of financial incentives for prescribers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

98


